

































WKURXJK IDFLOLWDWLQJGLVFXVVLRQVEHWZHHQ WHDFKLQJ LQVWLWXWLRQV WHDFKHUV DQG




XQLYHUVLWLHV DQG WZR SRWHQWLDO PHPEHUV IURP (XURSH SDUWLFLSDWHG 7KLV
UHVXOWHGLQTXLWHDQXPEHURISUHVHQWDWLRQVDQGLQLQWHQVLYHGLVFXVVLRQV1RW
RQO\ LQIRUHVWHGXFDWLRQ LQXQLYHUVLW\ IRUHVWVZDVSUHVHQWHGRWKHUVROXWLRQV




RI WKH 3UDJXH 8QLYHUVLW\ IRUHVW HVWDWH ZDV HGXFDWLYH VKRZLQJ LWV EURDG
DFWLYLWLHV LQ IRUHVWU\ DQG IRUHVW EDVHG LQGXVWU\ 7KH YLVLW WR WKH FDVWOH
EHORQJLQJWRWKLVIRUHVWHVWDWHZDVWKHFKHUU\RQWKHFDNHRIWKHH[FXUVLRQ
7KDQNV DQG WULEXWH WR WKH )DFXOW\ RI )RUHVWU\ DQG :RRG 6FLHQFHV DW WKH
&]HFK8QLYHUVLW\RI/LIH6FLHQFHV3UDJXHDQGLWVVWDIIPHPEHUVIRUKRVWLQJ
WKLVPHHWLQJDQGIRURUJDQLVLQJWKHH[FXUVLRQWR.RVWHOHFQDýHUQêPL/HV\
7KDQNV DOVR WR 0DUWLQ =LHVDN 0LND 5HNROD DQG *HUKDUG 0OOHU6WDUFN
ZKRLQFRRSHUDWLRQZLWKWKHHGLWRUVUHYLHZHGWKHSDSHUVSUHVHQWHGKHUH






)RUHVWV SOD\ D FUXFLDO UROH LQ SUHVHUYLQJ WHUUHVWULDO ELRGLYHUVLW\ SURGXFLQJ




WR HGXFDWH KLJKO\ TXDOLILHG SURIHVVLRQDOV FDSDEOH RI PHHWLQJ FXUUHQW
FKDOOHQJHV )RUHVWU\ HGXFDWLRQ KDV DOUHDG\ KDG D UHODWLYHO\ ULFK KLVWRU\ LQ
PDQ\(XURSHDQFRXQWULHVRYHUHYHQ\HDUV
$YHU\ LPSRUWDQW UROH LQ IRUHVWU\ HGXFDWLRQKDVDOZD\VEHHQSOD\HGE\ WKH
IRUHVW LWVHOIZKLFK KDV EHHQ WKH SODFH RI WHDFKLQJ DQG WKH ODUJHVW UHVHDUFK
ODERUDWRU\ +RZHYHU JLYHQ WKH UDSLG DGYDQFHV LQ VFLHQFH DQG WHFKQRORJ\
GHYHORSPHQW LW LV QHFHVVDU\ WR UHGHILQH WKH SODFH DQG LPSRUWDQFH RI WKH
IRUHVWIRUXQLYHUVLW\IRUHVWU\HGXFDWLRQDWSUHVHQW
$ YHU\ LPSRUWDQW RSSRUWXQLW\ ZDV WKH DQQXDO FRQIHUHQFH RI WKH 6,/9$
1HWZRUN ZKLFK WRRN SODFH LQ -XQH  DW WKH &]HFK 8QLYHUVLW\ RI /LIH
6FLHQFHV3UDJXH)RUHVWU\ HGXFDWLRQKDVD ORQJ WUDGLWLRQ LQ3UDJXH UHJXODU
IRUHVWU\OHFWXUHVZHUHVWDUWHGDWWKH3RO\WHFKQLF8QLYHUVLW\DOUHDG\LQ
7KH LQGHSHQGHQW VFKRRO IRU0DVWHU
V LQ )RUHVWU\ ZDV HVWDEOLVKHG LQ 
1RZDGD\V WKH )DFXOW\ RI )RUHVWU\ DQG :RRG 6FLHQFHV SURYLGHV D
FRPSUHKHQVLYH IRUHVWU\ HGXFDWLRQ V\VWHP HQFRXUDJHV DQG VXSSRUWV E\




&KLQD0RQJROLD DQG -DSDQ:HZHUHSOHDVHG WRSUHVHQW WRRXU FROOHDJXHV












































































































































































,QIRUHVW HGXFDWLRQ LH OHDUQLQJ DQG WHDFKLQJ LQ WKH IRUHVW SOD\V DQ
LPSRUWDQW UROH LQ IRUHVWU\ HGXFDWLRQ DW ERWK XQLYHUVLWLHV DV ZHOO DV DW
XQLYHUVLWLHV RI DSSOLHG VFLHQFHV :H PDNH WKH VWDWHPHQW WKDW IRUHVWU\
HGXFDWLRQFDQQRWUHDOO\H[LVWZLWKRXWLQIRUHVWHGXFDWLRQ8QLYHUVLWLHVKDYH
VROYHG WKLV SUREOHP LQ TXLWH D QXPEHU RI ZD\V 6RPH RZQ IRUHVWV
WKHPVHOYHV VRPHKDYH DUUDQJHPHQWVZLWK IRUHVW RZQHUV VRPH VRXJKW DQG
IRQGRWKHUVROXWLRQV6,/9$1HWZRUNMXGJHGLWLPSRUWDQWHQRXJKWRGHGLFDWH





)RU DFDGHPLF HGXFDWLRQ LQ IRUHVW VFLHQFH D GLUHFW DFFHVV WR IRUHVWV LV HVVHQWLDO
$FFRUGLQJ WR 0$57,1 =,(6$. WKLV LV OLNHZLVH WUXH IRU ERWK XQLYHUVLWLHV DQG
XQLYHUVLWLHV RI DSSOLHG VFLHQFHV 6,/9$ 1HWZRUN KDG GXULQJ WKHLU FRQIHUHQFHV
WRXFKHG WKLVVLPSOHEXW LPSRUWDQW IDFWRIWHQDQG LQYDULRXVZD\V0RUHRYHUYHU\
RIWHQ WKH H[FXUVLRQV DQ HVVHQWLDO SDUW RI WKH 6,/9$1HWZRUN FRQIHUHQFHVZHUH
FRQGXFWHG DW XQLYHUVLW\ IRUHVWV RU ZHUH YLVLWLQJ IRUHVW VWDQGV ZKHUH XQLYHUVLWLHV









ZKLFK XVHV GXULQJ LWV IRUHVWU\ HGXFDWLRQ WZR IRUHVW VLWHV

 RZQHG E\ WKH
/XGZLJ0D[LPLOLDQV8QLYHUVLWlW 0QFKHQ WR ZKLFK LQVWLWXWLRQ WKHVH
IRUHVWVZHUHRULJLQDOO\GRQDWHG7KH\VXPPDUL]HWKHVLWHFRQGLWLRQVDQGWKH









PDQLIROG RSSRUWXQLWLHV IRU WHDFKLQJ DQG WUDLQLQJ ,Q DGGLWLRQ WKH\ FDQ EH
XWLOL]HGHIILFLHQWO\IRUFRUUHVSRQGLQJUHVHDUFKSURMHFWV7KHVHIRUHVWVEULGJH
WKH JDS EHWZHHQ DFDGHPLF HGXFDWLRQDO WDUJHWV DQG DFWXDO SUDFWLFH
,QWHUGLVFLSOLQDU\LVVXHVUHVHDUFKQHWZRUNLQJDQGOLQNVWRWKHMREPDUNHWDUH
VLJQLILFDQW UHTXLUHPHQWV DV ZHOO 'LUHFW RZQHUVKLS E\ WKH UHVSHFWLYH
XQLYHUVLW\ RU E\ DQ\ RWKHU HGXFDWLRQDO LQVWLWXWLRQ KHOSV VXEVWDQWLDOO\ WR
UHDOL]HREMHFWLYHVLQWHDFKLQJDQGUHVHDUFK,QWKHFDVHRIH[WHUQDORZQHUVKLS
ORQJODVWLQJ FRQWUDFWV DQG IOH[LEOH PDQDJHPHQW UHJXODWLRQV ZKLFK JUDQW
VFLHQWLILFDQGHGXFDWLRQDOOLEHUWLHVDUHHVVHQWLDO

-,ěË 5(0(â GHVFULEHV WKH VLWXDWLRQ DW WKH )DFXOW\ RI )RUHVWU\ DQG :RRG




QDWXUDO FRQGLWLRQV DQG WKH IRUHVW FRPSRVLWLRQ KH GLVFXVVHG WKH
RUJDQL]DWLRQDOVWUXFWXUHRIWKHHQWHUSULVHDQGWKHPDLQDFWLYLWLHV7KHGLUHFWRU
RI WKH IRUHVW HQWHUSULVH LV VXERUGLQDWHG WR WKH 9LFH &KDQFHOORU RI WKH
8QLYHUVLW\7KHIDFXOW\FDQLQIOXHQFHPDQDJHPHQWGHFLVLRQVHVSHFLDOO\WKH
RQHVUHOHYDQWIRUWHDFKLQJDQGUHVHDUFKLQIRUHVWU\7KHHQWHUSULVHFRPSULVHV
VSHFLDOL]HG FHQWUHV VXFK DV D )RUHVW 0DQDJHPHQW &HQWUH D :RRG
3URFHVVLQJ &HQWUH D 1XUVHU\ $FWLYLW\ &HQWUH DQ $TXDFXOWXUH DQG *DPH
.HHSLQJ&HQWUHDQGWKH&DVWOHIRUVHUYLFHV±DFFRPPRGDWLRQFRQIHUHQFHV
VRFLDO HYHQWV HWF 7KHVH IDFLOLWLHV KDYH VRPHWLPHV SXEOLF IXQFWLRQV WRR











DVVRFLDWHG ZLWK DOO IRUHVWU\ DFWLYLWLHV GHPRQVWUDWLRQ REMHFWV DQG
PDQDJHPHQW RI WKH IRUHVW IXQG ,W LV WKXV SRVVLEOH WR GHPRQVWUDWH VHYHUDO







DQGDPHOLRUDWLRQV ODQGVFDSHPDQDJHPHQW JDPHPDQDJHPHQW ILVKHU\ DQG





9$,.( 5(,61(5 +$5', 78//86 DQG 7$1(/ 3,,5 FRQVLGHU LW HVVHQWLDO WR
FRPELQHWKHWKHRUHWLFDOSDUWRIIRUHVWU\HGXFDWLRQZLWKSUDFWLFHLQDQDWXUDO
HQYLURQPHQW +HQFH SUDFWLFDO WUDLQLQJ ZKLFK LV FDUULHG RXW DW WKH
)RXQGDWLRQ -lUYVHOMD ([SHULPHQWDO DQG 7UDLQLQJ &HQWUH
(YHU\\HDU(VWRQLDQIRUHVWU\VWXGHQWVKDYHYDULRXVSUDFWLFDOWUDLQLQJFRXUVHV
LQ-lUYVHOMDVRPHWLPHVLQVXPPHUEXWDOVRLQZLQWHU$OVRHYHU\\HDUVRPH
JUDGXDWLRQ WKHVHVDUHGHIHQGHGRQ WKHPHVGRQH LQ-lUYVHOMD IRUHVWV)RUHVWV
LQ -lUYVHOMD DUH XVHG WR FDUU\ RXW VHYHUDO UHVHDUFK SURMHFWV WRR 7KH ELJ
FKDOOHQJHKHUHLVWKHODUJHGLVWDQFHIURPDQ\WRZQFDXVLQJSUREOHPVWRILQG
SHUVRQQHO DQG WKH PHDJUH SRVVLELOLWLHV IRU WKH HQWHUWDLQPHQW RI VWXGHQWV
EHLQJHGXFDWHGKHUH
 LV LQFOXGHG LQ D
QXPEHU RI FRXUVHV DW WKH(VWRQLDQ8QLYHUVLW\ RI /LIH6FLHQFHV7KH FHQWUH
FRYHUV DERXW  KD RI ZKLFK LV DERXW  KD LV IRUHVW  KD LV
SURWHFWHG DQG  LV ERJ ,W KDV D FRPSOHWH LQIUDVWUXFWXUH IRU
DFFRPPRGDWLRQDQGFDWHULQJ

$FFRUGLQJ WR 726+,$., 2:$5, 1$2., <$68085$ 6(,-, ,6+,%$6+,
6+,*(+,52.$02'$DQG+$5826$,72WKH8QLYHUVLW\RI7RN\R87RN\R
RZQV WKH ROGHVW XQLYHUVLW\ IRUHVW HVWDEOLVKHG LQ  7KH 8QLYHUVLW\ RI
7RN\R )RUHVWV 87) KDV DQ RZQ PLVVLRQ VWDWHPHQW WR SURYLGH LQIRUHVW
HGXFDWLRQ IRU IRUHVW VFLHQFHDQG WRSURPRWH DGYDQFHG UHVHDUFK LQ IRUHVWU\
7KH87)FRQVLVWRIVHYHQEUDQFKVWDWLRQVZLWKDWRWDODUHDRIRYHUKD
VSUHDG RYHU -DSDQ WR FRYHU HFRORJLFDO DQG VRFLDO DQG IRUHVW PDQDJHPHQW
FRQGLWLRQV
7KH DXWKRUV GHVFULEH WKH IRUHVWU\ HGXFDWLRQ DW87RN\R ERWK DW %6F06F
DQG3K'OHYHOZLWKVSHFLDODWWHQWLRQWRFRXUVHVJLYHQDW87)5HFHQWO\87)
RIIHUV LWV HGXFDWLRQDO DFWLYLWLHV WR DOO VWXGHQWV IURP 87RN\R E\ KROGLQJ
XQLYHUVLW\ZLGHKDQGVRQH[SHULHQFHVHPLQDUV FRPELQHGZLWK ILHOG VWXGLHV
7KHVHPLQDUVLQYROYHGRIWHQFUHDWHDIDYRXUDEOHLPSUHVVLRQRIIRUHVWVFLHQFH
LQ VWXGHQWV ZKR WKHQ SXUVXH VWXGLHV LQ WKH )DFXOW\ RI $JULFXOWXUH 7KH
+DQGVRQ $FWLYLW\ 3URJUDPPH LV DQRWKHU XQLYHUVLW\ZLGH HGXFDWLRQDO
DFWLYLW\RIIHUHGE\87)7KHSURJUDPPHZDV LQLWLDWHG LQDW87RN\R






XQGHUJUDGXDWH VWXGHQW WR OLIHVW\OHV DQG VHWV RI YDOXHV GLIIHUHQW IURP WKHLU
RZQ

,Q D VHSDUDWH SDSHU 1$272 .$0$7$ GHVFULEHV WKH SRVVLELOLWLHV WKH
8QLYHUVLW\ RI 7RN\R )RUHVWV 87) FDQ RIIHU WR -DSDQHVH DQG IRUHLJQ




D PRGHVW IHH 7UDGLWLRQDOO\ VWXGHQWV IURP QHLJKERXULQJ FRXQWULHV LQ $VLD
FDPH WR 87RN\R DQG 87) EXW UHFHQWO\ VWXGHQWV IURP (XURSH DUH






$FFRUGLQJ WR3,(7(56&+0,'7 LQFUHDVLQJDWWHQWLRQIRUZRRGSURGXFWLRQ LQ
WKH1HWKHUODQGVOHDGWRWKHQHFHVVLW\IRURZQHUVRIIRUHVWDQGQDWXUHDUHDVWR
UHQRYDWH WKH NQRZOHGJH DQG H[SHULHQFHV LQ VLOYLFXOWXUH DQG IRUHVW
PDQDJHPHQW DPRQJ WKHLU VWDII DQGZRUN IRUFH&RQWDFWVEHWZHHQ WKHPDLQ
IRUHVW RZQHU WKH 6WDWH )RUHVW 6HUYLFH 6%% DQG HGXFDWLRQ LQVWLWXWLRQV RQ
WKUHHYRFDWLRQDODSSOLHGVFLHQFHXQLYHUVLW\DQGXQLYHUVLW\OHYHOVOHGWRDQ
DJUHHPHQWFRQFHUQLQJWKHORQJWHUPXVHRIWKUHHIRUHVWDUHDVDVHGXFDWLRQDO
IRUHVWV ,PSRUWDQW FRQVLGHUDWLRQVZHUH WKH IDFW WKDW IRUHVWU\ LV D ORQJWHUP
DFWLYLW\DQG WKDWVWXGHQWVVKRXOGEHDEOH WR WHVW WKH WRSLFV WDXJKW LQ UHDOLW\
7KHVH IRUHVW VKRXOG EH XVHG WR HGXFDWH IRUHVW RZQHUV DQG WKHLU SHUVRQQHO
WRR 6%% LV UHVSRQVLEOH IRU WKH PDQDJHPHQW KRZ IUHH DUH WKH VFKRROV WR
VWXG\ QHZ WUHDWPHQWV" DQG IRU WKH PDQDJHPHQW FRVWV VFKRROV DUH




$OWKRXJK WKH 6FKRRO RI $JULFXOWXUDO )RUHVW DQG )RRG 6FLHQFHV +$)/
+RFKVFKXOH IU $JUDU )RUVW XQG /HEHQVPLWWHOZLVVHQVFKDIWHQ LQ
=ROOLNRIHQ 6ZLW]HUODQG XVHV LQIRUHVW HGXFDWLRQ H[WHQVLYHO\ +$)/ GRHV
QHLWKHUSRVVHVVRZQIRUHVWDUHDQRUGRHVLWKDYHDODQGOHDVHRURWKHU ORQJ
ODVWLQJFRQWUDFWSURYLGLQJIRUHVWDFFHVV+$)/XVHVRWKHUVWUDWHJLHVWRVROYH
WKLV SUREOHP 0$57,1 =,(6$. &+5,67,$1 5266(7 DQG -($1-$&48(6








WR OHDYH LWZLWKRXW LQWHUYHQWLRQ IRU WKH QH[W WKUHH \HDUV0RUHRYHU+$)/
HVWDEOLVKHG PRUH WKDQ  SORWV DJDLQ LQ WKH %HUQ IRUHVWV IRU VLOYLFXOWXUDO
SHUPDQHQW SORWV $GGLWLRQDOO\ D WUDLQLQJ WUDLO IRU WUHH PHDVXUHPHQWV ZDV
DUUDQJHG DOO EDVHG RQ RUDO DJUHHPHQWV )RU WHDFKLQJ IRUHVW RSHUDWLRQV DQG
ZRUNVFLHQFHDJUHHPHQWVZLWKSULYDWHRUVWDWHIRUHVWHQWHUSULVHVDUHXVHG

$FFRUGLQJ WR -81&+$1* /,8 XQLYHUVLW\ IRUHVWV LQ WKH 3HRSOH 5HSXEOLF RI
&KLQDSOD\DQLPSRUWDQWUROHLQIRUHVWU\HGXFDWLRQDQGVFLHQWLILFUHVHDUFKDV
ZHOODV LQSXEOLFHGXFDWLRQ IRUSHRSOH WRJDLQNQRZOHGJHRI IRUHVWV7KHVH
XQLYHUVLW\IRUHVWVFDQDOVRSURYLGHVRFLDOVHUYLFHVVXFKDVFDPSLQJVLWHDQG
UHFUHDWLRQ IDFLOLWLHV 3HRSOH FDQ ZDON LQWR WKH XQLYHUVLW\ IRUHVWV WR HQMR\
QDWXUHDQGUHOD[
%HLMLQJ)RUHVWU\8QLYHUVLW\ %)8 WKH ODUJHVW XQLYHUVLW\ DLPHG DW IRUHVWU\
HGXFDWLRQLQ35&KLQDLVGHVFULEHGLQGHWDLO7RFRYHUHFRORJLFDOYDULDWLRQ
LQ WKLV ODUJH FRXQWU\ LW FRRSHUDWHV ZLWK PRUH WKDQ WHQ µHGXFDWLRQDO IRUHVW
EDVHV¶ LQ D QXPEHU RI FRRSHUDWLRQ IRUPDWV 2QH WUHH IDUP LV RZQHG DQG
PDQDJHG E\ WKH XQLYHUVLW\ WZR IRUHVWV DUH FRQWUDFWHG E\ WKH XQLYHUVLW\
ZKLFK LVSD\LQJ IRU WKH VHUYLFHV VXSSOLHG0RUHRYHUPRUH WKDQ WHQ IRUHVWV
DUHFRQWUDFWHGZLWKRXWIXQGLQJEXWZLWKWHFKQLFDOVXSSRUWE\WKHXQLYHUVLW\










6,(*)5,(' /(:$5. GHVFULEHV WKH VLWXDWLRQ DW WKH 8QLYHUVLW\ RI )UHLEXUJ











IRUHVWV RQH RI WKH UHDVRQV WR VHOHFW )UHLEXUJ DV ORFDWLRQ IRU IRUHVWU\
HGXFDWLRQ WRGD\ PRVWO\ EHORQJ WR WKH &LW\ RI )UHLEXUJ DQG WKH 6WDWH RI
%DGHQ:UWWHPEHUJ7KH\DUHVXLWDEOH IRU OHDUQLQJH[SHULHQFHV LQYLUWXDOO\
DOO VXEMHFWV RI WKH IRUHVW UHODWHG VWXG\ SURJUDPPHV DQG KDYH EHHQ
H[WHQVLYHO\ XVHG DOO WKH WLPH *RRG UHODWLRQVKLSV KDYH EHHQ PDLQWDLQHG
EHWZHHQWKHVWDIIRIWKHIRUHVWPDQDJHPHQWDQGWKHWHDFKLQJSHUVRQQHORIWKH
XQLYHUVLW\ DQG DUH D SUHUHTXLVLWH IRU JRRG WHDFKLQJ DQG OHDUQLQJ
SRVVLELOLWLHV%DVHGRQKLVSHUVRQDO H[SHULHQFHV DV VWXGHQW DQG WHDFKHU WKH
DXWKRU FRQFOXGHV WKDW IRU LQIRUHVW OHDUQLQJ LW GRHV QRW QHFHVVDULO\ QHHG
XQLYHUVLW\RZQHGIRUHVWV

$V SDUW RI WKH SURJUDPPH %$ )RUHVW (QJLQHHULQJ DW +RFKVFKXOH
:HLKHQVWHSKDQ7ULHVGRUI 8QLYHUVLW\ RI $SSOLHG 6FLHQFHV 'HSDUWPHQW RI
)RUHVWU\D)RUHVW7UDLQLQJ7UDLO)77ZDVHVWDEOLVKHG7KLVWUDLOLVORFDWHG
LQ WKH QHDUE\ WUDLQLQJ IRUHVW RZQHG E\ WKH %DYDULDQ 6WDWH )RUHVW WR
FRPSOHPHQW WKH FXUULFXOXPZLWK D VWURQJ IRFXV RQ DSSOLHG WUDLQLQJ LQ WKH
ILHOG
$FFRUGLQJWR&$567(1/25=DQG0$57,1+(&.1(5WKHFRUHRIWKH)77DUH
L WKH WUDLO LWVHOI ZLWK VHYHUDO VLWHV ZLWK GLIIHUHQW IRFXV DQG LL D
TXHVWLRQQDLUH(YHU\ VHPHVWHU D QHZ WUDLO DW D QHZ VLWHZLWKLQ WKH WUDLQLQJ
IRUHVW LV VHW XS 8VXDOO\ WKH WUDLO HQFRPSDVVHV IRXU WR VL[ VWDWLRQV HDFK
VWDWLRQ UHSUHVHQWLQJ D WKHPDWLF IRFXV RI WKH WUDLQLQJ LQ WKH %$ ³)RUHVW
(QJLQHHULQJ´  YHJHWDWLRQ VLOYLFXOWXUH KXQWLQJ HQYLURQPHQWDO SURWHFWLRQ
VRLO RU RWKHU DVSHFWV 7KH VWXGHQWV IRUP WHDPV RI WKUHH DQGZDON WKH )77
ZLWKDTXHVWLRQQDLUHDQGDPDSRIWKHWUDLO$IWHUWKHGHDGOLQHIRUKDQGLQJLQ
WKH TXHVWLRQQDLUHV D VDPSOH VROXWLRQ RI WKH )77 WDVN LV SXEOLVKHG RQ WKH









'$9,'6Ë6 VWDWHG WKDW WKH0HQGHO8QLYHUVLW\ LQ%UQRKDV D ULFK \HDUV
ROGKLVWRU\)URPWKHEHJLQQLQJWZRPDLQIDFXOWLHVWKH$JULFXOWXUDO)DFXOW\
DQGWKH)RUHVWU\)DFXOW\H[LVWHG'XULQJWKHIROORZLQJFHQWXU\DPRQJRWKHU
WKLQJV LQIOXHQFHG E\ SROLWLFDO GHYHORSPHQWV IDFXOWLHV ZHUH DGGHG WR RU
VHSDUDWHG IURP WKH FHQWUDO FRUH RI DJULFXOWXUH DQG IRUHVWU\ ,Q  WKLV
XQLYHUVLW\DGRSWHGWKHQDPHRI0HQGHO8QLYHUVLW\1RZDGD\VWKH)DFXOW\RI
)RUHVWU\ DQG :RRG 7HFKQRORJ\ LV WKH FHQWUH IRU IRUHVW ZRRG IXUQLWXUH


XQLYHUVLW\ HGXFDWLRQ DQG UHVHDUFK 7KHUH LV ULFK FRRSHUDWLRQ ZLWK IRUHLJQ
IDFXOWLHV 7KH IDFXOW\ FRQWULEXWHV D 0DVWHU VWXG\ SURJUDPPH (XURSHDQ







VWXG\XVLQJTXDOLWDWLYH WH[WDQDO\VLVRI VWXGHQWV¶ OHDUQLQJGLDULHVDV DPDLQ
VRXUFH RI GDWD $FFRUGLQJ WR 0,.$ 5(.2/$ VWXGHQWV¶ VHOIUHJXODWLYH
NQRZOHGJHZDVH[SORUHGDQGIRXQGUDWKHUOLPLWHGZKLFKLVLQOLQHZLWKVRPH
HDUOLHU OLWHUDWXUH7HDFKLQJPHWKRGV GXULQJ WKH FRXUVHZHUH HYDOXDWHG YHU\
SRVLWLYHO\E\VWXGHQWV2QHRIWKHPDLQUHVXOWVZDVWKDWWKHPRUHDFWLYDWLQJ
WHDFKLQJPHWKRGVZHUHSHUFHLYHGPRUHSRVLWLYHO\/HDUQLQJGLDULHVLQFOXGHG
D IHZ QHJDWLYH HYDOXDWLRQV DQG WKHVH FDQ EH VHHQ DV D YDOXDEOH VRXUFH RI
IHHGEDFN ,W LV FRQFOXGHG WKDW WKH ILHOG FRXUVH LV DQ H[WUHPHO\ UHOHYDQW
PHWKRG LQ RUGHU WR DFKLHYH SURIHVVLRQDO NQRZOHGJH LQ IRUHVW VFLHQFHV7KH






:LWK WKLUWHHQ GLIIHUHQW SUHVHQWDWLRQV D JRRG RYHUYLHZ RI WKH SRVVLELOLWLHV DQG
H[WHQVLYHFRQVLGHUDWLRQVRIWKLVWRSLFZHUHJLYHQ$FFRUGLQJWR0$57,1=,(6$.LQ
WKH FRQFOXGLQJ UHPDUNV WKH LPSRUWDQFH RI HGXFDWLRQDO IRUHVWV IRU DFDGHPLF IRUHVW











)RUDFDGHPLFHGXFDWLRQ LQ IRUHVW VFLHQFHDGLUHFWDFFHVV WR IRUHVWV LVHVVHQWLDO
7KLV LV OLNHZLVH WUXH IRU ERWK XQLYHUVLWLHV DQG XQLYHUVLWLHV RI DSSOLHG VFLHQFHV
6,/9$1HWZRUNKDGWRXFKHGWKLVVLPSOHEXWLPSRUWDQWIDFWRIWHQDQGLQYDULRXV
ZD\V&RQIHUHQFH WRSLFV LQGLFDWHGD ORRVH OLQN WR WKLV HOHPHQW VXFK DV LQ RXU
V\PSRVLD LQ :DJHQLQJHQ  ³)RUHVWU\ HGXFDWLRQ EHWZHHQ VFLHQFH DQG
SUDFWLFH´ 6HH 6FKPLGW DQG %DUWHOLQN  =ROOLNRIHQ  ³3UDFWLFH
RULHQWDWLRQ LQ IRUHVWU\ FXUULFXOD LQ XQLYHUVLWLHV DQG XQLYHUVLWLHV RI DSSOLHG
VFLHQFHV6HH6FKPLGWHWDO ERU LQ9LHQQD  ³6KRXOG DOO IRUHVWU\
VWXGHQWVOHDUQWKHVDPH"*HQHUDOLVWRUVSHFLDOLVWDSSURDFKHV´6HH6FKPLGWHWDO
D0RUHRYHU YHU\ RIWHQ WKH H[FXUVLRQV DQ HVVHQWLDO SDUW RI WKH 6,/9$





RI TXHVWLRQV XQGHU WKLV WRSLF LV YHU\ ZHOO UHIOHFWHG LQ WKH FRQWULEXWHG
SUHVHQWDWLRQV$ ILUVWJURXSRISUHVHQWDWLRQVZLOO FRYHU WKHTXHVWLRQRQKRZWR
JHW DFFHVV WR IRUHVWV 7KLV LQFOXGHV VLWXDWLRQV ZKHUH XQLYHUVLWLHV DUH OHJDO
RZQHUV RI IRUHVW DUHDV RI YHU\ GLIIHUHQW VL]H FODVVHV EXW DOVR LQFRUSRUDWHV
VLWXDWLRQVZKHUHXQLYHUVLWLHVPXVWJHWDORQJZLWKRXWKDYLQJSURSHUW\DQGPXVW
UHDOLVH RWKHU VROXWLRQV $ VHFRQG JURXS RI SUHVHQWDWLRQV IRFXVHV RQ KRZ WKH
HGXFDWLRQ LWVHOI FDQ XWLOLVH DQG YDOXDWH VXFK IRUHVWV OLNH WKH HVWDEOLVKPHQW RI





6FKPLGW 3 DQG %DUWHOLQN ++ (GV  )RUHVWU\ HGXFDWLRQ EHWZHHQ
VFLHQFHDQGSUDFWLFH6,/9$1HWZRUN3XEOLFDWLRQV
6FKPLGW 3 +DVHQDXHU + DQG /HZDUN 6 (GV D 6KRXOG DOO IRUHVWU\
VWXGHQWV OHDUQ WKH VDPH" *HQHUDOLVW RU VSHFLDOLVW DSSURDFKHV 6,/9$
1HWZRUN3XEOLFDWLRQV
















/XGZLJ0D[LPLOLDQV8QLYHUVLWlW0QFKHQ*HUPDQ\ DUH VXUYH\HG5HVXOWV IURP
DQ H[WHQGHG IRUHVW LQYHQWRU\ ZKLFK LQFOXGHV VWXGHQWV¶ FRQWULEXWLRQV DUH
VXPPDUL]HG *XLGHOLQHV IRU FXUUHQW DQG IXWXUH IRUHVW PDQDJHPHQW DUH DOVR
GLVFXVVHG
7KH XQLYHUVLW\ IRUHVW VXSSO\ PDQLIROG RSSRUWXQLWLHV IRU WHDFKLQJ DQG WUDLQLQJ ,Q
DGGLWLRQWKH\FDQEHXWLOL]HGHIILFLHQWO\IRUFRUUHVSRQGLQJUHVHDUFKSURMHFWV7KHVH
IRUHVWV EULGJH WKH JDS EHWZHHQ DFDGHPLF HGXFDWLRQDO WDUJHWV DQG DFWXDO SUDFWLFH
,QWHUGLVFLSOLQDU\ LVVXHV UHVHDUFK QHWZRUNLQJ DQG OLQNV WR WKH MRE PDUNHW DUH
VLJQLILFDQWUHTXLUHPHQWVDVZHOO
'LUHFWRZQHUVKLSE\WKHUHVSHFWLYHXQLYHUVLW\RUE\DQ\RWKHUHGXFDWLRQDOLQVWLWXWLRQ
KHOSV VXEVWDQWLDOO\ WR UHDOL]H REMHFWLYHV LQ WHDFKLQJ DQG UHVHDUFK ,Q WKH FDVH RI
H[WHUQDO RZQHUVKLS ORQJODVWLQJ FRQWUDFWV DQG IOH[LEOH PDQDJHPHQW UHJXODWLRQV
ZKLFKJUDQWVFLHQWLILFDQGHGXFDWLRQDOOLEHUWLHVDUHHVVHQWLDO






'XULQJ VHFXODUL]DWLRQ WKH IRUHVWVRI WKH0RQDVWU\RI6HOLJHQWKDO /DQGVKXWZHUH
DVVLJQHG WR WKH /XGZLJ0D[LPLOLDQV8QLYHUVLWlW0QFKHQ /08 E\ WKH (OHFWRU
0D[LPLOLDQ-RVHSK³.XUIUVW´LQWKH\HDU'XULQJWKHWKFHQWXU\SDUWVRI




6WXG\ 3URJUDP 'LYLVLRQ )RUHVW 6FLHQFH 	 5HVRXUFH 0DQDJHPHQW 7HFKQLVFKH
8QLYHUVLWlW0QFKHQ780,WLVDOVRXWLOLVHGIRUUHVHDUFKSURMHFWV7KHIRUHVWVHH
)LJXUH  FRQVLVWV RI WZR SDUFHOV LH ³%RFNVEHUJ³  KD ZRRGODQG DQG
³.ORVWHUKRO]³KDZRRGODQGVLWXDWHGNPIURPHDFKRWKHU(YHQDIWHUWKH
WUDQVIHU RI WKH )DFXOW\ RI )RUHVW 6FLHQFH IURP /08 WR 780 WKLV IRUHVW LV VWLOO
RZQHG E\ /08 DQGPDQDJHG LQGHSHQGHQWO\ IURP WKH 6WDWH )RUHVW 6HUYLFH ,W LV











7KH XQLYHUVLW\ IRUHVW JHRJUDSKLFDOO\ EHORQJV WR WKH ]RQH RI WKH ³7HUWLlUHV
+JHOODQG³7KHUHJLRQDOQDWXUDOIRUHVWYHJHWDWLRQLVSDUWRIWKH)DJXV$ELHVIRUHVW
]RQH 7KHUH WHPSHUDWXUHV DUH VOLJKWO\ KLJKHU WKDQ WKH %DYDULDQPHDQ YDOXHV DQG
SUHFLSLWDWLRQ LV ORZHU DYHUDJH DQQXDO WHPSHUDWXUH LV  &  & GXULQJ









,QERWKGLVWULFWV WKHXQLYHUVLW\ IRUHVW FRQVLVWVRI VWDQGVRIYDULRXVGHFLGXRXVDQG





















WKH YDOXH RI  IURP  LV FRPSDUHG WR WKH YDOXH RI  IURP 
)ULHGULFKHWDO7KLVLVDUHPDUNDEOHFKDQJHZLWKLQDWLPHLQWHUYDORIRQO\
 \HDUV 3LQH DQG/DUFK VSHFLHV UHYHDO RQO\ VPDOO UHGXFWLRQV LQ WKHLU UHVSHFWLYH
DUHDVZKHUHDV'RXJODVILU3VHXGRWVXJDPHQ]LHVLLDQG6LOYHUILU$ELHVDOEDKDYH
DKLJKHUVKDUHRIWKHIRUHVWDUHD*HQHUDOO\GHFLGXRXVWUHHVSHFLHVEHQHILWIURPWKH




)LJXUH  3URSRUWLRQV RI WUHH VSHFLHV LQ WKH XQLYHUVLW\ IRUHVWV ³%ORFNVEHUJ´ DQG ³.ORVWHUKRO]´
WRJHWKHULQWKH\HDUVDQGDGDSWHGIURP)ULHGULFKHWDO

)LJXUH  GHPRQVWUDWHV WKH FKDQJH LQ WKH VLOYLFXOWXUDO WUHDWPHQW RI WKH XQLYHUVLW\
IRUHVW 7KHUH DQ DEDQGRQLQJ RI D PDQDJHPHQW VWUDWHJ\ FRQFHQWUDWLQJ RQ VSUXFH
WRZDUGVRQHZKLFKLVLQWHQGHGWRDGDSWWRFOLPDWHFKDQJHZLWKDEURDGHUSRUWIROLR






 DUH WDNHQ LQWR FRQVLGHUDWLRQ )LJXUH  LOOXVWUDWHV G\QDPLFV ZLWK UHVSHFW WR
VHYHQDJHFODVVHVHDFKRIZKLFKLVFRPSULVHGRI\HDUV:LWKLQWKHWRWDORI
\HDUVFKDQJHVDUHHYLGHQWLQWHUPVRIDGHFUHDVLQJUHSUHVHQWDWLRQRIFODVVHVVL[DQG























UHJHQHUDWHG QDWXUDOO\ (XURSHDQ EHHFK DQG 'RXJODV ILU DUH SODQWHG RQO\ IRU













FRQLIHURXV VSHFLHV:KHQ WDNLQJ UHODWHG ILHOGV VXFKDVKXQWLQJ LQWR FRQVLGHUDWLRQ
)RUHVW0DQDJHPHQW LV RIWHQ DPDMRU WRSLF RI GLVFXVVLRQ ([FXUVLRQV DQG WUDLQLQJ
FRXUVHV IRUP VLJQLILFDQW HOHPHQWV RI LQIRUHVW WHDFKLQJ DQG WKXV XQGHUOLQH WKH
QHFHVVLW\RIWKHSUDFWLFHRILQFRUSRUDWLQJIRUHVWFXUULFXODDVFODLPHGE\6FKPLGWHW
DO  &RQVHTXHQWO\ WKH DFFHVV WR WUDLQLQJ JURXQGV SURYLGHG E\ XQLYHUVLWLHV





,QPRVWRI WKHDFWLRQVZKLFKGHDOZLWK WKH LQYHQWRU\DQG WKHPDQDJHPHQWRI WKLV
FRPSOH[ XQLYHUVLW\ IRUHVW VWXGHQWV DUH LQYROYHG 7KH IRUHVW LQYHQWRU\ ZDV
FRQGXFWHG E\ SURIHVVLRQDOV DQG DVVLVWHG E\ VWXGHQWV 0DQDJHPHQW VWUDWHJLHV DUH




([DPV DUH UHJXODUO\ KHOG LQ WKH VXEMHFW RI ³)RUHVWPDQDJHPHQW´ WZLFH SHU \HDU
6LOYLFXOWXUDOFRXUVHVDUHJLYHQILYHWLPHVSHU\HDU
)RXU UHFHQW %DFKHORUV WKHVHV GHDO ZLWK IRUHVW RSHUDWLRQV OLNH WKLQQLQJ RU
UHJHQHUDWLRQ  DQ HFRQRPLF DQDO\VLV RI WKH VWRFN RI GHDG ZRRG  DQG ZLWK
WHQGLQJVWUDWHJLHVLQVWDQGVRI)DJXVV\OYDWLFD
)RXU RQJRLQJ 0DVWHUV WKHVHV DGGUHVV WKH HQKDQFHPHQW RI IRUHVW LQYHQWRU\
PHWKRGRORJ\DQGRQHFRPSOHWHGWKHVLVWHVWHGUHJUHVVLRQPRGHOVIRUUHJHQHUDWLRQRQ
WKHLQYHQWRU\¶VGDWDVHW&XUUHQWO\WKUHH3K'WKHVHVGHDOZLWKWKLVXQLYHUVLW\IRUHVW




7KH RZQHUV DQG PDQDJHUV RI WKH XQLYHUVLW\ IRUHVW SURYLGH RSHQ DFFHVV WR
LQIRUPDWLRQ FRQFHUQLQJ QDWXUDO DQG ILQDQFLDO GDWD IRU UHVHDUFK 7KLV LV GRQH
HVSHFLDOO\ ZHOO LQ FRPSDULVRQ WR RWKHU SXEOLF RU SULYDWH IRUHVW HQWHUSULVHV ZKHUH
GDWDZLOOQRWEHUHOHDVHG5HVHDUFKHUVWKHUHIRUHILQGJRRGSUHUHTXLVLWHVIRUVWXGLHV
LQ WKH XQLYHUVLW\ IRUHVW 2QH H[DPSOH LV WKH SRWHQWLDO RI FDUERQ VHTXHVWUDWLRQ LQ
H[LVWLQJIRUHVWV.QRNHDQG:HEHU






PRQLWRULQJ GDWD DUH FRPPXQLFDWHG WR UHSUHVHQWDWLYHV RI JRYHUQPHQWDO DQG QRQ






7KH XQLYHUVLW\ IRUHVW ZKLFK FRQVLVWV RI WZR SDUFHOV LV UHOHYDQW IRU WHDFKLQJ LQ
YDULRXVZD\V780VWXG\SURJUDPVEHQHILWIURPLWVSHFXOLDULWLHVVSHFLHVULFKQHVV
VPDOOVFDOHGVWUXFWXUHDQGWKHRSSRUWXQLWLHVLWSUHVHQWVIRULQIRUHVWWHDFKLQJ7KXV
WKH SUDFWLFDO UHOHYDQFH RI IRUHVWU\ FXUULFXOD LV XQGHUOLQHG 0RUHRYHU IRUHVW






7KH XQFRPPRQ DUUDQJHPHQW RI RZQHUVKLS E\ WKH /08 DQGPDQDJHPHQW E\ WKH
780GRHVQRWLQWHUIHUHZLWKWKHEHQHILWVRIWKLVIRUHVWIRUWHDFKLQJDQGUHVHDUFK,Q
WKLV IRUHVW PDQDJHPHQW LV JUDQWHG D ODUJH DPRXQW RI OLEHUW\ E\ WKH XQLYHUVLW\
IRUHVW¶VRZQHUUHSUHVHQWHGE\WKHILQDQFLDOERDUGDQGLVQRWUHVWULFWHGDVFRXOGEH
WKH FDVH ZKHQ WKH RZQHUVKLS RI D XQLYHUVLW\ IRUHVW GHOHJDWHV PDQDJHPHQW WR D
VHFRQGSDUW\7KH/08780IRUHVWFRQVWHOODWLRQVXSSOLHVWKHQHFHVVDU\GHJUHHRI





VXFKDV WHDFKLQJDQGWKHUHVXOWLQJFRPSHWHQFHRIJUDGXDWHV LVWRR WKHRUHWLFDODQG
WRRIDUUHPRYHGIURPWKHSUDFWLFDOVLWXDWLRQVRIZRUNLQJOLIH,QIRUHVWWHDFKLQJDQG
DFWLYHSDUWLFLSDWLRQ LQ IRUHVWPDQDJHPHQW WDVNVZLOO HIILFLHQWO\KHOS WR FORVH VXFK












)ULHGULFK 6'|OOHUHU0 DQG.QRNH7 3HUPDQHQWH6WLFKSUREHQLQYHQWXU
LP 8QLYHUVLWlWVZDOG GHU 780 $OOJHPHLQH )RUVW =HLWVFKULIW IU
:DOGZLUWVFKDIWXQG8PZHOWYRUVRUJH
)ULHGULFK6DQG.QRNH75HVXOWVRIWKHWKLUGSHUPDQHQWIRUHVWLQYHQWRU\LQ





0HWKRGRORJLFDO $SSURDFK IRU &RVW $SSUDLVDO RQ WKH (QWHUSULVH /HYHO
0LWLJDWLRQDQG$GDSWDWLRQ6WUDWHJLHVIRU*OREDO&KDQJH
6FKPLGW 3 /HZDUN 60OOHU6WDUFN* DQG=LHVDN0 (GV  3UDFWLFH
2ULHQWDWLRQLQ)RUHVWU\&XUULFXODLQ8QLYHUVLWLHVDQG8QLYHUVLWLHVRI$SSOLHG
6FLHQFHV6,/9$3XEOLFDWLRQV
:HEHU0 DQG0OOHU6WDUFN* &RQWHPSRUDU\ XQGHUVWDQGLQJ RI SUDFWLFH
RULHQWDWLRQ ± D YLHZ IURP WKH 6FKRRO RI )RUHVW 6FLHQFH DQG 5HVRXUFH
0DQDJHPHQWRIWKH7HFKQLVFKH8QLYHUVLWlW0QFKHQ3SLQ6FKPLGW
3/HZDUN60OOHU6WDUFN*DQG=LHVDN0(GV3UDFWLFHRULHQWDWLRQ













7KH SDSHU SUHVHQWV WKH 8QLYHUVLW\ )RUHVW (QWHUSULVH HVWDEOLVKHG LQ  DV DQ
LPSRUWDQWSDUW RI WKH&]HFK8QLYHUVLW\RI/LIH6FLHQFHV3UDJXH7KH FRQWULEXWLRQ
DOVRGHVFULEHVWKHQDWXUDOFRQGLWLRQVRIWKHHQWHUSULVHDOWLWXGHFOLPDWHJHRORJLFDO
DQGVRLOFRQGLWLRQDQGWKHVSHFLHVFRPSRVLWLRQRIWKHIRUHVWV$WWHQWLRQLVDOVRSDLG
WR WKH RUJDQL]DWLRQDO VWUXFWXUH RI WKH HQWHUSULVH DQG WR WKHPDLQ DFWLYLWLHV EHLQJ














IRUHVWV RI.RVWHOHF QýOZDV FKRVHQ IRU WKHLU YDULHJDWHG QDWXUDO FRQGLWLRQV DQG
KHDOWK\IRUHVWVâUiPHN

$W SUHVHQW WKH8QLYHUVLW\ )RUHVW (QWHUSULVH LV UXQ DV D VHOIVXSSRUWLQJ HQWHUSULVH






7KH UHJLRQRI WKH8QLYHUVLW\)RUHVW(QWHUSULVHVLWXDWHGNPIURP3UDJXH LQ
6(GLUHFWLRQ IRUPVDSDUW RI WKH6WĜHGRþHVNiSDKRUNDWLQDJHRPRUSKRORJ\ V\VWHP
LQDQDUHDNPVLWXDWHGLQWKHPLGGOHDQGQRUWKHUQSDUWVRI6RXWK%RKHPLD
DORQJERWKEDQNVRI WKH9OWDYD5LYHU7KHDUHD LV ORFDWHGDWDQDOWLWXGHRIWR
PHWHUVERUGHULQJRQWKHORZODQGRI3RODEtLQWKHQRUWKZKLFKLVSDUWRIýHVNi








 $JULFXOWXUDOODQG )RUHVWODQG 3RQGV %XLOGRQDUHD 7RWDO
6WDWHIRUHVW&8/6
3UDJXH
    
2IZKLFKFODVVLILHGDV
1DWXUDO5HVHUYH
    
5HQWHGSULYDWHDQG
PXQLFLSDOIRUHVWV
    
7RWDO     

&OLPDWHFRQGLWLRQV








7KH JHRORJ\ RI WKLV UHJLRQ LV YHU\ PDQLIROG 3HUP DQG &DUERQ DUH SUHYDLOLQJ ±
FRQJORPHUDWHVDUNRVHVVDQGVWRQHERQ\FRDOVKDOHEUHFFLD7KH&HQWUDO%RKHPLD
SOXWRQ IRUPLQJ EHGURFN RI WKH VRXWKZHVWHUQ SDUW RI WKH 8QLYHUVLW\ )RUHVW
(QWHUSULVHLVDOVRSUHVHQWLQPDQ\SODFHVUHSUHVHQWHG,WLVPDLQO\ELRWLWHSRUSK\ULF




7KH VRLO ± UHVXOW RIZHDWKHULQJRI WKH URFNPHQWLRQHGDERYH±DUHYHU\YDULHG LQ
SK\VLFDODVSHFWV±IURPWKHODUJHERXOGHUGHWULWXVWRFOD\VDQGDQGFOD\VRLOVPRVWO\
DFLGORZHUQXWULHQWVXSSO\&KHPLFDOO\IDYRXUDEOHVRLOVDUHVLWXDWHGLQWKHYDOOH\DW
WKHEDVHRI VORSHV  RIWHQZLWKJOH\ VRLOV7KHPHVRWURSKLF FDPELVRO UHSUHVHQWLQJ
DERXWRI WKHIRUHVWVRLO LV WKHPRVW IUHTXHQWW\SH LQ WKH8)(IROORZHGE\





ODVW WZR FHQWXULHV IRUHVW PDQDJHPHQW DIIHFWHG WKH WUHH VSHFLHV FRPSRVLWLRQ LQ
IDYRXU RI WKH PRVWSURGXFWLYH WUHH VSHFLHV 1RUZD\ VSUXFH DQG 6FRWV SLQH VHH
7DEOH

7KH QDWXUDO FRQGLWLRQV FDQ EH GHVFULEHG E\ FODVVLI\LQJ WKH IRUHVWV LQWR IRUHVW
YHJHWDWLRQ ]RQHV 7DEOH  0RVW VLWHV EHORQJ WR WKH VHFRQG WKLUG DQG IRXUWK


YHJHWDWLRQ ]RQHV ZKLFK ZHUH GRPLQDQWO\ IRUPHG E\ RDN DQG EHHFK ,Q DGGLWLRQ
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$ GLUHFWRU ZKR LV GLUHFWO\ VXERUGLQDWHG WR WKH 9LFH &KDQFHORU RI WKH &]HFK
8QLYHUVLW\RI/LIH6FLHQFHVKHDGVWKH8QLYHUVLW\)RUHVW(QWHUSULVH7KHIDFXOW\FDQ
LQGLUHFWO\ LQIOXHQFH WKH IRUHVWPDQDJHPHQW DW WKH8)( 6SHFLILFDOO\ LQ WKH IRUHVW
VWDQGVZKLFKZHUHVHOHFWHGDVGHPRQVWUDWLYHDQGUHVHDUFKREMHFWVIRUVSHFLILFNLQG
RI IRUHVW PDQDJHPHQW DQG VFLHQWLILF H[SHULPHQWV  7KH HQWHUSULVH FRPSULVHV
VSHFLDOL]HG FHQWUHV VXFK DV D )RUHVW 0DQDJHPHQW &HQWUH D :RRG 3URFHVVLQJ
&HQWUHD1XUVHU\$FWLYLW\&HQWUHDQ$TXDFXOWXUHDQG*DPHNHHSLQJ&HQWUHDQG
WKH &DVWOH VHUYLFHV ± DFFRPPRGDWLRQ FRQIHUHQFHV VRFLDO HYHQWV HWF 7KH













LOOXVWUDWLRQV IRU IRUHVWU\ HQYLURQPHQWDO DQG ILVKPDQDJHPHQW FRXUVHV ,W LQFOXGHV




)LHOG H[HUFLVHV RUJDQL]HG DV ZKROH RU KDOIGD\ EORFNV GXH WR D JUHDWHU GLVWDQFH




 ILQDO WKHVH DUH DOVR SUHSDUHG LQ WKH WHUULWRU\ RI WKH 8QLYHUVLW\ )RUHVW
(QWHUSULVH DERXW  SHU \HDU 6WXGHQWV FDQ HYDOXDWH GLIIHUHQWPHWKRGV RI IRUHVW
PDQDJHPHQWLQFOXGLQJHFRQRPLFHIILFLHQF\

([FXUVLRQV WR WKH XQLYHUVLW\ IRUHVWV DQG ILVK PDQDJHPHQW VLWHV DUH DOVR YHU\
SRSXODU7KHDQQXDOQXPEHURISDUWLFLSDQWVFDQEHHVWLPDWHGDWRIZKLFK
DUH YLVLWRUV IURP DEURDG $V PHQWLRQHG EHIRUH WKH 8QLYHUVLW\ )RUHVW (QWHUSULVH
RZQV D FDVWOH LQ .RVWHOHF Q ýO 7KH FDVWOH SURYLGHV IDFLOLWLHV IRU FRQIHUHQFHV















SODQW SURGXFWLRQ FD  SODQWV SHU \HDU   LV VROG WR FXVWRPHUV IURP






)LJXUH  DQG 3DUWLFLSDQWV RI WKH 6,/9$1HWZRUN DQQXDOPHHWLQJ LQ3UDJXH LQ IURQW RI WKH
FDVWOHRZQHGE\WKH8QLYHUVLW\)RUHVW(QWHUSULVH

7KH XQLYHUVLW\ IRUHVWV DUH PDQDJHG XVLQJ D FOHDUFXWWLQJ VLOYLFXOWXUDO V\VWHP LQ
FRPELQDWLRQZLWKDVKHOWHUZRRGV\VWHP7KHLPSRUWDQFHRIERWKLVHYLGHQWIURPWKH
SURSRUWLRQVRIUHJHQHUDWLRQZKHQKDIRUHVWDUHUHJHQHUDWHGDUWLILFLDOO\DQGDERXW










7KH 8QLYHUVLW\ )RUHVW (QWHUSULVH KDV EHHQ DQ LPSRUWDQW SDUW RI WKH &]HFK
8QLYHUVLW\ RI /LIH 6FLHQFHV IRU PRUH WKDQ  \HDUV ,W SURYLGHV D EDVLV IRU WKH
SUDFWLFDO HGXFDWLRQ RI XQLYHUVLW\ VWXGHQWV DQG FUHDWHV FRQGLWLRQV IRU UHVHDUFK
DFWLYLWLHVRIDFDGHPLFVWDIIDVZHOO)RULWVIXUWKHUGHYHORSPHQWZHQHHGWRILQGD
QHZ PRGHO RI ILQDQFLQJ HGXFDWLRQDO DFWLYLWLHV LQFOXGLQJ HPSOR\HH LQYROYHPHQW
SRVLWLYHPRWLYDWLRQOLNHPRUHLQGHSHQGHQF\EHWWHUSD\PHQWVHWF)XUWKHUPRUHLW
LV QHFHVVDU\ WR PRGHUQL]H WKH IDFLOLWLHV DQG HTXLSPHQW VR DV WR EH DWWUDFWLYH IRU




















7KH 8QLYHUVLW\ )RUHVW (QWHUSULVH 8)( LV D VSHFLDOSXUSRVH IDFLOLW\ DW WKH
7HFKQLFDO 8QLYHUVLW\ LQ =YROHQ 78=92 7KH 8)( LV DLPHG DW WKH SUDFWLFDO
HGXFDWLRQ RI VWXGHQWV VFLHQWLILF UHVHDUFK DVVRFLDWHG ZLWK DOO IRUHVWU\ DFWLYLWLHV
GHPRQVWUDWLRQ REMHFWV DQGPDQDJHPHQW RI WKH IRUHVW IXQG ,W LV WKXV SRVVLEOH WR
GHPRQVWUDWHVHYHUDODVSHFWVRIIRUHVWU\VXFKDVIRUHVWPDQDJHPHQWPDQDJHPHQWRI
IRUHVWUHSURGXFWLYHPDWHULDOVLOYLFXOWXUHORJJLQJRSHUDWLRQVIRUHVWU\FRQVWUXFWLRQV
DQG DPHOLRUDWLRQV ODQGVFDSH PDQDJHPHQW JDPH PDQDJHPHQW ILVKHU\ DQG
EHHNHHSLQJ7RIROORZWKHVHJRDOVSHUPDQHQWUHVHDUFKSORWVWHPSRUDU\SORWV
DQG  GHPRQVWUDWLRQ REMHFWV DUH FXUUHQWO\ PDLQWDLQHG DW WKH WHUULWRU\ RI WKH
HQWHUSULVHDOOFRQQHFWHGWRWKHQHWZRUNRIH[FXUVLRQDQGGHPRQVWUDWLRQSDWKV7KH
8)( PDQDJHV WKH IRUHVW ODQG IXQG KD DFFRUGLQJ WR WKH QHHGV RI WKH
7HFKQLFDO8QLYHUVLW\DQGZLWKUHVSHFWWRWKHSXUSRVHRIWKHHQWHUSULVHRIWKH
IRUHVW DUHD PDQDJHG E\ WKH HQWHUSULVH LV FODVVLILHG LQWR WKH FDWHJRU\ RI VSHFLDO
SXUSRVHIRUHVWV7KHIRUHVWODQGIXQGLVFRPSRVHGRIVWDWHRZQHGIRUHVWODQGDVZHOO
DVIRUHVWSURSHUWLHVRIRWKHURZQHUV)RUHVWSODQWFRPPXQLWLHVRIWKH8)(EHORQJWR
ILYH DOWLWXGLQDO YHJHWDWLRQ ]RQHV ±P DERYH VHD OHYHO%URDGOHDYHG WUHH
VSHFLHVHYLGHQWO\SUHGRPLQDWH'XH WR WKH VSHFLDO IRFXVRIPDQDJHPHQW WKH8)(
XVHV DVPXFK DV SRVVLEOH WKH FRQFHSWV RI WKH FORVHWRQDWXUH VLOYLFXOWXUH 'XH WR








7KH7HFKQLFDO8QLYHUVLW\ LQ =YROHQ 78=92 LV WKH RQO\ XQLYHUVLW\ LQ 6ORYDNLD
SURYLGLQJ HGXFDWLRQ LQ WKH ILHOG RI IRUHVWU\ ZRRG VFLHQFHV HFRORJ\ DV ZHOO DV
HQYLURQPHQWDO DQG PDQXIDFWXULQJ WHFKQRORJ\ ,W IROORZV XS D ULFK DQG YHU\ ROG
WUDGLWLRQ RI WHFKQLFDO XQLYHUVLW\ VWXGLHV LQ 6ORYDNLD ZKLFK GDWHV EDFN WR WKH
HVWDEOLVKPHQW RI WKH 0LQLQJ $FDGHP\ LQ %DQVNi âWLDYQLFD LQ  ZKHUH WKH
)RUHVWU\ ,QVWLWXWH ZDV HVWDEOLVKHG LQ  ,Q  WKH 8QLYHUVLW\ &ROOHJH RI
)RUHVWU\DQG:RRG7HFKQRORJ\ZDVIRXQGHGLQWKHWRZQRI=YROHQDQGLQWKH











7KHPDLQPLVVLRQRI WKH78=92LV WRSURYLGHXQLYHUVLW\HGXFDWLRQ LQDFFUHGLWHG
VWXG\SURJUDPPHVDVZHOODVWRGHYHORSVFLHQWLILFUHVHDUFKLQGLIIHUHQWILHOGVDQGWR
LQWURGXFHLWLQWRSUDFWLFH7KHDLPRIWKHHGXFDWLRQDOSURFHVVLVWRSURYLGHJUDGXDWHV






x 06F SURJUDPPHV ± )RUHVWU\ )RUHVW (FRORJ\ $SSOLHG =RRORJ\ DQG *DPH
0DQDJHPHQW*HRLQIRUPDWLFDQG0DSSLQJ7HFKQRORJLHVLQ)RUHVWU\
x 3K' SURJUDPPHV ± $SSOLHG =RRORJ\ DQG *DPH 0DQDJHPHQW )RUHVW




SUDFWLFDO HGXFDWLRQ RI VWXGHQWV VKRXOG DOORZ H[SORULQJ RI VFLHQWLILF HFRORJLFDO





7KH8QLYHUVLW\ )RUHVW (QWHUSULVH 8)( LV D VSHFLDOL]HG IDFLOLW\ RI WKH7HFKQLFDO
8QLYHUVLW\ LQ=YROHQ ,WZDV HVWDEOLVKHG RQ -DQXDU\ VW  DV DQ LQGHSHQGHQW
HFRQRPLFHQWLW\,WVHUYHVPDLQO\IRUWKHSUDFWLFDOHGXFDWLRQRIVWXGHQWVDQGDOVRDV
DEDVLVIRUUHVHDUFKDFWLYLWLHVRIWKHXQLYHUVLW\DFDGHPLFVWDII,QDGGLWLRQWRWKHVH
PDLQ GXWLHV LW DOVR IXOILOV WDVNV LQ WKHPDQDJHPHQW RI IRUHVWPDQDJHPHQW SODQV
)URP WKH OHJDO SRLQW RI YLHZ LW IRUPV D SDUW RI WKH SXEOLF XQLYHUVLW\ DQG LWV
PDQDJHPHQWLVILQDQFHGWKURXJKWKHVRXUFHVFUHDWHGE\LWVRZQEXVLQHVVDFWLYLWLHV
ZKLOH WKH SUDFWLFDO HGXFDWLRQ LV ILQDQFHG WKURXJK0LQLVWU\ RI(GXFDWLRQ VXEVLGLHV
6DQLJD DQG ,YDQ  $W WKH SUHVHQW WLPH WKH HQWHUSULVH LQFOXGHV WKH
KHDGTXDUWHUV RQH IRUHVW GLVWULFW DQG RQH VHUYLFH XQLW 7KH DYHUDJH QXPEHU RI
HPSOR\HHVLV

7KH 8QLYHUVLW\ )RUHVW (QWHUSULVH PDQDJHV IRUHVWV LQ WKUHH VHSDUDWH JHRJUDSKLFDO
XQLWV LQ WKH LPPHGLDWH YLFLQLW\ RI WKH FLW\ RI =YROHQ $OO WKHVHPRXQWDLQ UDQJHV
















)URPD WRWDODUHDRI WKHPDQDJHG IRUHVW ODQGRIKD WKH VWDWHRZQHG IRUHVWV
UHSUHVHQW  KD:LWK UHVSHFW WR WKH SXUSRVH DQGPDLQ WDVNV RI WKH HQWHUSULVH




RI WKH VWXGHQWV RI WKH XQLYHUVLW\ IDFXOWLHV GHYHORSPHQW DQG PDLQWHQDQFH RI WKH
GHPRQVWUDWLRQ REMHFWV DV ZHOO DV GHYHORSPHQW RI WKH XVHG IRUHVWV VR WKDW WKH
IROORZLQJ DFWLYLWLHV PLJKW EH GHPRQVWUDWHG IRUHVW PDQDJHPHQW PDQDJHPHQW RI
IRUHVW UHSURGXFWLYH PDWHULDO VLOYLFXOWXUH ORJJLQJ RSHUDWLRQV IRUHVW PDFKLQHU\
IRUHVWU\ FRQVWUXFWLRQV DQG DPHOLRUDWLRQV JDPH PDQDJHPHQW DQG ILVKHU\
EHHNHHSLQJHWF7R IROORZ WKHVHJRDOV SHUPDQHQW UHVHDUFKSORWV RSHUDWLQJ
SORWVDQGGHPRQVWUDWLRQREMHFWVDUHSURYLGHGZLWKLQWKHHQWHUSULVH$QHWZRUN
RI H[FXUVLRQ DQG GHPRQVWUDWLRQ SDWKV LV D QDWXUDO FRPSRQHQW RI HGXFDWLRQ DQG
VFLHQWLILFHYHQWV0DFNRDQGâXOHN






7KH SULQFLSDO WDUJHW RI IRUHVWU\ DFWLYLWLHV XQGHU WKH FRQGLWLRQV RI WKH 8)( LV DQ
DFWLYH DSSOLFDWLRQ RI WKH SULQFLSOHV RI VLOYLFXOWXUH EDVHG RQ QDWXUDO SURFHVVHV









5HJHQHUDWLRQRIIRUHVWV   KD
7HQGLQJ     KD
7KLQQLQJ     KD




WKH HQWHUSULVH IRFXVHV RQ D SUHFLVH UHFRUGNHHSLQJ DQG FDUH DERXW VHHG VRXUFHV
LQFOXGLQJJHQHUHVHUYHVDQGVHHGRUFKDUGV7KHWRWDODUHDRIJHQHUHVHUYHVIRUEHHFK
DVWKHPDLQEURDGOHDYHGVSHFLHVLQWKH8)(LVKD7KHWRWDOSURGXFWLYHDUHDRI
WKUHH IRUHVW QXUVHULHV DPRXQWV WR  KD DQG LV XVHG HVSHFLDOO\ IRU JURZLQJ RI
VHHGOLQJV IURPVHHGV FROOHFWHG LQ WKHRZQDSSURYHG VHHG IRUHVW VWDQGV WKHLU DUHD
DPRXQWV WRKDRZQVHHGRUFKDUGVRU IURPVHHG WUHHV WUHHV 0DFNRDQG
âXOHN












,Q JHQHUDO DOPRVW DOO WKH XQLYHUVLWLHV DFURVV WKH :RUOG RIIHUV ERWK WKHRU\ DQG
SUDFWLFDO H[HUFLVHV LQ WKHLU DFDGHPLF HGXFDWLRQ 3UDFWLFH RULHQWDWLRQ KDV EHHQ DQG
VWLOOLVDWUDGLWLRQDODWWULEXWHDQGVWUHQJWKRIIRUHVWU\FXUULFXOD(LG/HZDUN
 3UDFWLFDO HGXFDWLRQ DUH PRUH HIIHFWLYHO\ PDNLQJ WKH VWXGHQW XQGHUVWDQG
EHWWHU ZLWK D ORW GHHSHU DQG ORQJHUODVWLQJ LPSDFW 6ORERGRYi 1RYiNRYi DQG
*LHUWORYi  -XVW E\ UHDGLQJ RU KHDULQJ DERXW D SKHQRPHQRQ LWZLOO QRW JHW
VWUDLJKW LQWR PLQG HYHQ WKRXJK LW PD\ EH H[SODLQHG LQ WKH EHVW PDQQHU $OVR
WUDLQLQJDQGH[HUFLVHDUHPHDQWWRLPSURYHVWXGHQWVNLOOVZKLFKFDQQRWEHREWDLQHG




LQD WHDP)LJXUH2QRQHKDQGLW LPSURYHVDVWXGHQW¶VDELOLW\ WR LQWHUDFWZLWK




7KH ,QIRUPDWLRQ 7HFKQRORJ\ ,7 PD\ H[SDQG FRPPXQLFDWLRQ DQG WKH ZD\ LQ
ZKLFKJURXSPHPEHUVZRUNWRJHWKHU:KHQXVHGHIIHFWLYHO\WHFKQRORJ\FDQEULQJ
VWXGHQWVWRJHWKHULQFRRSHUDWLYHHIIRUWVDQGHQKDQFHVWXGHQWH[SHULHQFHV$FFHVVLQJ
LQIRUPDWLRQ WKURXJK WKH ,QWHUQHW FDQ EURDGHQ WKH FXUULFXOXP GHHSHQ VWXGHQWV

OHDUQLQJ -RKQVRQ DQG -RKQVRQ  ,7 FDQ SURYLGH VWXGHQWV ZLWK LPPHGLDWH
IHHGEDFN 7HDFKHUV FDQ XVH QHZ DSSURDFKHV WR WUDFN WKH ZRUN RI VWXGHQWV DQG
FRRSHUDWLYHJURXSVDQGFUHDWHOHDUQLQJFRPPXQLWLHVERWKZLWKLQWKHFODVVURRPDQG









7KH SUDFWLFDO HGXFDWLRQ LQ WKH 8)( LV GRQH WKURXJK D ZD\ RI H[FXUVLRQV DQG
SUDFWLFDO H[HUFLVHV ([FXUVLRQV UHSUHVHQW GHPRQVWUDWLRQV RI GLIIHUHQW REMHFWV DQG
SKHQRPHQRQ ZKLFK DUH LPSRUWDQW WR VHH DOZD\V DFFRPSDQLHG E\ SURIHVVLRQDO
FRPPHQWDU\ ,QWKHDUHDRIWKH8)(WKHVHREMHFWVDUHWKHPDWLFDOO\FRQQHFWHGDQG
WKH\ FUHDWH D FRPSOH[ V\VWHP RI H[FXUVLRQV LQ RUGHU WR SURYLGH WKH PRVW
FRPSUHKHQVLYHLQIRUPDWLRQ7KHVWXGHQW¶VGXW\LVWRWDNHSDUWLQWKHH[FXUVLRQEXW
WKHLU SDUWLFLSDWLRQ LV QRW HYDOXDWHG ([FXUVLRQ RQO\ KHOSV VWXGHQWV WR EHWWHU





V DVVHVVPHQW XVXDOO\ DURXQG  )RU SUDFWLFDO H[HUFLVHV










7KHRUHWLFDO OHFWXUHV  KRXUV SHU VHPHVWHU DUH JLYHQ XVXDOO\ E\ WHDFKHUV LQ WKH
OHFWXUH URRPV RI WKH 7HFKQLFDO 8QLYHUVLW\ $OPRVW H[FOXVLYHO\ WKH SUDFWLFDO
HGXFDWLRQ LV SURYLGHG WKURXJK RXWGRRU H[HUFLVHV DQG LW LV XVXDOO\ SURYLGHG E\
XQLYHUVLW\VWDII7KH8)(VWDIIDQGRFFDVLRQDOO\H[WHUQDOH[SHUWVDOVRSDUWLFLSDWHLQ
WKHSUDFWLFDOHGXFDWLRQ3UDFWLFDOH[HUFLVHVKRXUVSHUVHPHVWHULQFOXGHSUDFWLFDO
GHPRQVWUDWLRQV RU H[HFXWLRQ RI IRUHVWU\ LQWHUYHQWLRQV RU VFLHQWLILFPHDVXUHPHQWV






























ZKLFK ZRUN LQ IRUHVW HFRV\VWHPV %DVHG RQ WKH HFRV\VWHP DSSURDFK LQ WKLV OHYHO RI VWXG\ VWXGHQW
VKRXOG EH DEOH WR DSSO\ WKH EDVLF NQRZOHGJH DQG SUDFWLFDO H[SHULHQFHV UHJDUGLQJ WKH LVVXHV RI
VLOYLFXOWXUHLQIRUHVWPDQDJHPHQW
&RXUVHFRQWHQWV
7KHEDVLFNQRZOHGJHRIPDQDJHPHQWRI WKH\RXQJIRUHVWVWDQGVFOHDQLQJ WKLQQLQJPHWKRGV IRUHVW
VWDQGUHJHQHUDWLRQPDQDJHPHQWRIVHOHFWLRQIRUHVWVFRQYHUVLRQRIIRUHVWVWDQGV









x $QDO\VLV RI QDWXUDO UHJHQHUDWLRQ RI WKH EHHFK VWDQG LQ WKH SHUIRUPLQJ RI
VKHOWHUZRRGVWULSV\VWHP










)DFLOLWLHV OLNH WKH 8QLYHUVLW\ )RUHVW (QWHUSULVH KDYH D ORQJ WUDGLWLRQ LQ IRUHVWU\









)RU WKHVH UHDVRQV LW LV LPSRUWDQW WR NHHS WKH GLUHFWLRQ RI WKH 8)( ZLWK WKH
LQFRUSRUDWLRQ RI QHZ FKDOOHQJHV JLYHQ E\ VRFLHW\ DQG FKDQJLQJ HQYLURQPHQWDO
FRQGLWLRQV 7KDQNV WR D VSHFLDO IRFXV DQG HIIRUWV WR SURPRWH FORVHWRQDWXUH
VLOYLFXOWXUHGHPRQVWUDWLRQREMHFWVKDYHEHFRPH WKH UHDO WUHDVXUHDQGSULGHRI WKH
XQLYHUVLW\6DQLJDDQG,YDQ$WWKHVDPHWLPHWKH8)(SURGXFHVVXUSOXVHV










$QRQ\PRXV VD :HEVLWH RI WKH 7HFKQLFDO 8QLYHUVLW\ LQ =YROHQ
KWWSZZZWX]YRVNHQ$GGUHVVHG
%HQþDĢ 7 'UiEHN - -DNXELV 0 DQG 6FKHHU ď  ,QIRUPDWLRQ SDFNDJH
(&7678=YROHQSS
(LG73UDFWLFHDQGSUREOHPRULHQWHGWHDFKLQJLQ1RUZHJLDQIRUHVWVFLHQFH
SURJUDPPHV 3S  LQ 6FKPLGW 3 /HZDUN 6 0OOHU6WDUFN * DQG
=LHVDN0(GV3UDFWLFHRULHQWDWLRQLQIRUHVWU\FXUULFXODLQXQLYHUVLWLHVDQG
XQLYHUVLWLHVRIDSSOLHGVFLHQFHV6,/9$1HWZRUN3XEOLFDWLRQV





0DFNR â DQG âXOHN - 8QLYHUVLW\ IRUHVW HQWHUSULVH7HFKQLFDO8QLYHUVLW\
=YROHQ=YROHQSS,6%1
6DQLJD0DQG,YDQď6HOHFWHGIRUHVWVWDQGVPDQDJHGLQDFFRUGDQFHZLWK
WKH SULQFLSOHV RI WKH 3UR 6LOYD $VVRFLDWLRQ LQ WKH DUHD RI WKH 7HFKQLFDO
8QLYHUVLW\ LQ =YROHQ WKH 8QLYHUVLW\ )RUHVW (QWHUSULVH 6ORYDN IRUHVWU\
FKDPEHU±VHFWLRQ3UR6LOYD6ORYDFD78=YROHQSS
6ORERGRYi1RYiNRYi. DQG*LHUWORYi= 1HZPRGHOV RI WKHRUHWLFDO DQG
SUDFWLFDO HGXFDWLRQ LQ XUEDQ HQYLURQPHQW 2Q H[DPSOH RI H[SHULHQFHEDVHG














HQVXUH WKH DFKLHYHPHQW RI OHDUQLQJ RXWFRPHV SUDFWLFDO WUDLQLQJ LV LQFOXGHG LQ D
QXPEHURIFRXUVHVLQ(VWRQLDQDFDGHPLFIRUHVWU\HGXFDWLRQ

7KH KLVWRU\ RI DFDGHPLF IRUHVWU\ HGXFDWLRQ LQ (VWRQLD VWDUWV LQ  7KH




7KH-lUYVHOMD&HQWHU¶V WRWDODUHD LVKD)RUHVW ODQGFRPSULVHVKDRI
ZKLFKKD DUHSURWHFWHG%RJV IRUPKDRI WKH -lUYVHOMD&HQWUH¶V ODQG
-lUYVHOMD ([SHULPHQWDO DQG7UDLQLQJ&HQWUH LV WKH RQO\ RQH LQ (VWRQLDZKLFK KDV
FRPSOHWHLQIUDVWUXFWXUHIRUDFFRPPRGDWLRQDQGFDWHULQJ

(YHU\ \HDU (VWRQLDQ IRUHVWU\ VWXGHQWV KDYH YDULRXV SUDFWLFDO WUDLQLQJ FRXUVHV LQ
-lUYVHOMD,QPRVWFDVHVSUDFWLFDOWUDLQLQJLVKHOGLQVXPPHUEXWVRPHFRXUVHVDUH











± SUDFWLFDO WUDLQLQJ 7KH QHHG IRU SUDFWLFDO WUDLQLQJ DV D SDUW RI KLJKHU IRUHVWU\
HGXFDWLRQKDVEHHQDWRSLFIRUGLVFXVVLRQ:KLOHZLWKRXWGRXEWIRUHVWZRUNHUVQHHG
SUDFWLFDO H[SHULHQFH ZKLFK LV SURYLGHG E\ YRFDWLRQDO HGXFDWLRQ WKURXJK PRUH
KDQGVRQ SUDFWLFH WKH DXWKRUV KDYH VHHQ WKDW PRVW RI WKH XQLYHUVLWLHV LQ (XURSH
RIIHULQJKLJKHUIRUHVWU\HGXFDWLRQLQYROYHSUDFWLFDO WUDLQLQJ LQWKHLUFXUULFXOD7KH
DXWKRUVGRQ¶WNQRZDQ\XQLYHUVLW\LQ(XURSHRIIHULQJKLJKHUIRUHVWU\HGXFDWLRQQRW
LQYROYLQJ SUDFWLFDO WUDLQLQJ 7KH\ FDQ QRW LPDJLQH LW LV SRVVLEOH WR REWDLQ EDVLF
IRUHVWU\NQRZOHGJHRUGHHSO\XQGHUVWDQGWKHSURFHVVHVLQIRUHVWU\RQO\E\OHDUQLQJ
















)RUHVW &RPSDQ\ 5RWKH  ,Q (VWRQLD WKHUH LV WKH -lUYVHOMD 7UDLQLQJ DQG
([SHULPHQWDO )RUHVW &HQWUH-lUYVHOMD ®SSH MD .DWVHPHWVNRQG ZKLFK LV XVHG LQ









WKLV WUDLQLQJ IRUHVW GLVWULFW ZDV WUDQVIHUUHG WR D QHZ XQLYHUVLW\ ± WKH (VWRQLDQ
$JULFXOWXUDO $FDGHP\ FRPSULVLQJ WKH ³UXUDO´ GHSDUWPHQWV RI WKH 8QLYHUVLW\ RI
7DUWXDQGJUDQWHGWKHULJKWWRWHDFKKLJKHUHGXFDWLRQLQIRUHVWU\7KHWUDLQLQJFHQWUH
KDVKDGVHYHUDOQDPHVDQGEHORQJHG WRGLIIHUHQWRZQHUVEXW VLQFH LWVQDPH
KDVEHHQWKH)RXQGDWLRQ-lUYVHOMD([SHULPHQWDODQG7UDLQLQJ&HQWUHDQGLWEHORQJV
WR WKH (VWRQLDQ 8QLYHUVLW\ RI /LIH 6FLHQFHV (08 (HVWL 0DDOLNRRO 7KH





(QJLQHHULQJ DQG FRQVLVWV RI UHSUHVHQWDWLYHV RI WKH ,QVWLWXWH IRXU PHPEHUV WKH













PRVWRI WKH(VWRQLDQ IRUHVW VLWH W\SHV DUH UHSUHVHQWHG$OVR WKHUH DUH VRPHRI WKH
WDOOHVW WUHHV LQ (VWRQLD ± ELUFK %HWXOD SHQGXOD DVSHQ 3RSXOXV WUHPXOD EODFN
DOGHU $OQXV JOXWLQRVD JUH\ DOGHU $OQXV LQFDQD DQG ERJ ELUFK %HWXOD
SXEHVFHQV ,Q   KD RI WKH IRUHVW ODQG DUHD ZDV GHVLJQDWHG DV QDWXUH
SURWHFWLRQDUHDDQGVLQFHWKHQQRFXWWLQJVFOHDQLQJRIGHDGZRRGRUQRQWLPEHUXVH
RI IRUHVW KDYH WDNHQ SODFH 1RZDGD\V WKH IRUHVW ODQG DUHD RQ ZKLFK WKH KXPDQ
DFWLYLW\ LV DEVROXWHO\ IRUELGGHQ LV DOUHDG\  KD ,Q -lUYVHOMD WKHUH LV DOVR WKH
$JDOLDUERUHWXPHVWDEOLVKHGLQZLWKWUHHDQGVKUXEVSHFLHV















RZQZD\V WRFRYHUDOO H[SHQVHV7KHPDLQ LQFRPH LV UHFHLYHG IURPFXWWLQJV7KH


DYHUDJH FXWWLQJ YROXPH LV  P IURP FOHDUFXWWLQJV DQG  P IURP
WKLQQLQJV7KHDYHUDJHSULFH IRUDOO DVVRUWPHQWVDW WKHZRRGPLOOZDV¼P LQ
 $ VPDOO LQFRPH LV JHQHUDWHG IURP WKH QXUVHU\ DQG IURP UHFUHDWLRQ
PDQDJHPHQW(YHU\\HDUWKH-lUYVHOMD&HQWUHUHIRUHVWVDERXWKDRIODQGPDLQO\
E\ SODQWLQJ VSUXFH SLQH DQG ELUFK$V WKHPDLQ LQFRPH LV UHFHLYHG IURP IRUHVW







ILHOG SUDFWLFHV LQ -lUYVHOMD )RU H[DPSOH 3UDFWLFDO WUDLQLQJV DUH RIIHUHG LQ




(&76DQGDW0DVWHU OHYHO(&761RWRQO\ IRUHVWU\ VWXGHQWVKDYH WKHLU ILHOG
SUDFWLFHV LQ -lUYVHOMD 7KH -lUYVHOMD &HQWUH LV XVHG DOVR E\ WKH VWXGHQWV RI RWKHU









ILHOG IRU LQVWDQFH GHVFULSWLRQ DQG DQDO\VLV RI WKH SUXQHG VWDQGV 3UDQWV 
7LUPDVWH  JURZWK RI YDULRXV WUHH VSHFLHV LQ GLIIHUHQW FRQGLWLRQV .XVPD





6RRQDIWHU WKHHVWDEOLVKPHQWRI WKHH[SHULPHQWDODQG WUDLQLQJ IRUHVWGLVWULFW ODUJH
IRUHVWU\ H[SHULPHQWVZHUH ODXQFKHG'XH WR:RUOG:DU ,, H[SHULPHQWDOZRUN DW
-lUYVHOMDZDVVWRSSHGDQGUHVWDUWHGLQ.XVPLQDQG.XVPLQ1RZDGD\V
LQ -lUYVHOMD WKHUH DUH VHYHUDO ORQJWHUP H[SHULPHQWV DQG GHPRQVWUDWLRQ DUHDV IRU
H[DPSOH WKH JHRJUDSKLFDO H[SHULPHQWDO VWDQGV DQG WUHH VHOHFWLRQ H[SHULPHQWV RI
6FRWV SLQH FRPSDUDWLYH H[SHULPHQWV RI QRQQDWLYH WUHH VSHFLHV VDPSOH SORWV WR
PHDVXUH WKH JURZWK DQG \LHOG RI IRUHVW VWDQGV SHUPDQHQW VDPSOLQJ SORWV IRU
WKLQQLQJIHUWLOLVDWLRQVDPSOHSORWVHWF$OOWKHVHDUHVXSSRUWHGLQODUJHURUVPDOOHU
DPRXQWE\WKH-lUYVHOMD&HQWUH7KHVXSSRUWLVPDLQO\ILQDQFLDOEXWVRPHWLPHVWKH










6RPH SUREOHPV UHODWHG WR WKH -lUYVHOMD ([SHULPHQWDO DQG7UDLQLQJ&HQWUH VKRXOG
DOVREHPHQWLRQHG&RPSDULQJLWVIRUHVWPDQDJHPHQWZLWKWKDWRIWKH6WDWH)RUHVW
0DQDJHPHQW&HQWUH WKH HIIHFWLYHQHVV LVPXFK ORZHU+RZHYHU NHHSLQJ LQPLQG
WKDW WKH DLP RI WKH -lUYVHOMD &HQWUH LV WR VXSSRUW ERWK VWXGHQWV¶ ILHOG SUDFWLFDO
WUDLQLQJDQGIRUHVWUHODWHGH[SHULPHQWVWKHH[WUDH[SHQGLWXUHVKHUHDUHMXVWLILHGDQG
HYHQ QHFHVVDU\ 7KH ORFDWLRQ LV RQH RI -lUYVHOMD¶V PDMRU SUREOHPV )RU SUDFWLFDO
WUDLQLQJRIVWXGHQWVLWLVIDYRXUDEOHWKDWWKHUHLVQRRWKHUHQWHUWDLQPHQWLQ-lUYVHOMD
VR VWXGHQWV FDQ IRFXV RQ WKHLU WUDLQLQJ%XW LW LV GLIILFXOW WR ILQG ORFDOZRUNIRUFH
EHFDXVHSHRSOHGRQRWZDQW WROLYHVRIDUDZD\IURPODUJHU WRZQV1RZDGD\VQRW
HYHQ D VFKRRO LV ORFDWHG LQ -lUYVHOMD $W WKH PRPHQW RQH RI WKH PRVW LPSRUWDQW
SUREOHPVLVWKHLQFUHDVLQJDUHDRISURWHFWHGODQGV7KHUHLVDVWURQJSUHVVXUHIURP
VRFLHW\ WR SURWHFW PRUH DQG PRUH IRUHVW ODQG 7KH0LQLVWU\ RI WKH (QYLURQPHQW
WKURXJK LWV VXEXQLWV GHFLGHV RQ HVWDEOLVKLQJ SURWHFWHG DUHDV RU SURWHFWLRQ RI NH\
KDELWDWV7KHUHIRUHWKHDUHDRIPDQDJHGIRUHVW ODQGLVGHFUHDVLQJDOVRLQ-lUYVHOMD
GLPLQLVKLQJWKHLQFRPHRIWKH-lUYVHOMD&HQWUH$VWKH8QLYHUVLW\LVQRWVXSSRUWLQJ





,Q VSLWH RI WKH SUREOHPV PHQWLRQHG DERYH DOO IRUHVWU\UHODWHG UHVHDUFKHUV DQG
SURIHVVRUVFRQVLGHULWYHU\XVHIXOWRKDYHVXFKDEDVHIRUH[SHULPHQWVDQGVWXGHQWV¶
SUDFWLFDO ILHOG WUDLQLQJ (YHU\ERG\ LV IUHH WRPDNH GHFLVLRQV HYHU\WKLQJPXVW EH
FRRUGLQDWHG ZLWK RQO\ RQH SHUVRQ ± WKH &KLHI )RUHVWHU ,Q D VWXG\ RQ IRUHVWU\
WUDLQLQJLQFRXQWULHV%HUQDVFRQLDQG6FKURIILWLVSRLQWHGRXWWKDWPDQ\
RIWKHIRUHVWU\DQGIRUHVWU\UHODWHGWUDLQLQJFRXUVHVDUHFRVWLQWHQVLYHZKHUHDVWKH






-lUYVHOMD LV D SODFHZKHUH IRUHLJQ IRUHVWHUV DUH VKRZQ WKH H[SHULPHQWDO SORWV DQG















-lUYVHOMD KDUYHQGXVUDLH NDWVHDOD DQGPHLO@%DFKHORU7KHVLV7DUWX SS LQ
(VWRQLDQ
.XVPD 7 $Q DQDO\VLV RI ODUFK VWDQG DQQXDO KHLJKW JURZWK LQ SHUPDQHQW
SORWV LQ-lUYVHOMD([SHULPHQWDODQG7UDLQLQJ IRUHVWGLVWULFW >/HKLVHNXOWXXULGH
DDVWDVWH N}UJXVNDVYXGH DQDOV -lUYVHOMD ®SSH MD .DWVHPHWVNRQQD
SVLNDWVHDODGHQlLWHO@%DFKHORU7KHVLV7DUWXSSLQ(VWRQLDQ
.XVPLQ - DQG .XVPLQ 7 (GV  &XOWXUDO +HULWDJH LQ -lUYVHOMD
7UDQVDFWLRQV RI WKH ,QVWLWXWH RI )RUHVWU\ DQG 5XUDO (QJLQHHULQJ (VWRQLDQ
8QLYHUVLW\RI/LIH6FLHQFHV1R7DUWXSS
/LSPHLVWHU -  9LVLWRU ORDG DVVHVVPHQW LQ -lUYVHOMD QDWXUH SURWHFWLRQ DUHD
>-lUYVHOMDORRGXVNDLWVHDODNODVWXVNRRUPXVHKLQGDPLQH@0DVWHU7KHVLV7DUWX
SSLQ(VWRQLDQ
2MDOR .  7KH ODUJH SRSODU ORQJKRUQ EHHWOH 6DSHUGD FDUFKDULDV /
&ROHRSWHUD&HUDPE\FLGDHGDPDJHDQGLQIOXHQFHRQWUHHVJURZWKDQGKHDOWK
LQ WKHDVSHQVWDQGVLQ WKH-lUYVHOMD7UDLQLQJDQG([SHULPHQWDO)RUHVW&HQWHU
>6XXUKDDYDVLNX 6DSHUGD FDUFKDULDV / &ROHRSWHUD &HUDPE\FLGDH
NDKMXVWXVHG-lUYVHOMD®.0.KDDYLNXWHVQLQJNDKMXVWXVHP}MXSXXGHNDVYXOH
MDWHUYLVOLNXOHVHLVXQGLOH@0DVWHU7KHVLV7DUWXSSLQ(VWRQLDQ
3UDQWV 3  3UXQHG VWDQGV LQ -lUYVHOMD 7UDLQLQJ DQG ([SHULPHQWDO &HQWHU
>/DDVLWXG SXLVWXG -lUYVHOMD ®SSH MD .DWVHPHWVNRQQDV@ %DFKHORU 7KHVLV
7DUWXSSLQ(VWRQLDQ
5HNROD 0 /DFNQHU 0 %XUQV - DQG 5RGULJXH]3LQHURV 6  7KH MRLQW
,8)52,)6$ WDVN IRUFH RQ IRUHVW HGXFDWLRQ 3S  LQ 6FKPLGW 3
/HZDUN 6 DQG 5HLVQHU9 (GV )RUHVW VFLHQFH HGXFDWLRQ 6HOIVWXG\ DQG
DFWLYDWLRQRIWKHOHDUQHU6,/9$1HWZRUN3XEOLFDWLRQV
5RWKH $  %DFKHORU RI IRUHVW HQJLQHHULQJ DW WKH 8QLYHUVLW\ RI $SSOLHG
6FLHQFHV:HLKHQVWHSKDQ7ULHVGRUIDQH[DPSOHRISUDFWLFDORULHQWDWLRQ3S
 LQ 6FKPLGW 3 /HZDUN 6 0OOHU6WDUFN * DQG =LHVDN 0 (GV
3UDFWLFH RULHQWDWLRQ LQ IRUHVWU\ FXUULFXOD LQ XQLYHUVLWLHV DQG XQLYHUVLWLHV RI
DSSOLHGVFLHQFHV6,/9$1HWZRUN3XEOLFDWLRQV
7HGHU0DQG5HLVQHU9(VWRQLDQIRUHVWU\VWXGHQWV¶SUHVWXG\EDFNJURXQG
DQG WKHLU LQWHUHVW LQ H[FKDQJH VWXGLHV DEURDG 3S  LQ 6FKPLGW 3
/HZDUN 6 DQG 5HLVQHU9 (GV )RUHVW VFLHQFH HGXFDWLRQ 6HOIVWXG\ DQG
DFWLYDWLRQRIWKHOHDUQHU6,/9$1HWZRUN3XEOLFDWLRQV
7LUPDVWH0 *URZWKPRGHOLQJ RI SUXQHG 6FRWV SLQH 3LQXV V\OYHVWULV /






IRUHVWU\ 3S  LQ 6FKPLGW 3 /HZDUN 6 DQG $UDYDQRSRXORV )$














87RN\R RZQV WKH ROGHVW XQLYHUVLW\ IRUHVWZKLFKZDV HVWDEOLVKHG LQ 7KLV
SDSHU RXWOLQHV KRZ WKH 8QLYHUVLW\ RI 7RN\R )RUHVWV 87) SURYLGH LQIRUHVW
HGXFDWLRQIRUIRUHVWVFLHQFH7KH87)FRQVLVWRIVHYHQEUDQFKVWDWLRQVZLWKDWRWDO
DUHDRIRYHUKD7KLUGDQGIRXUWK\HDUXQGHUJUDGXDWHVWXGHQWVPDMRULQJLQ
IRUHVW VFLHQFH DWWHQG ILHOG FRXUVHV LQ WKHVH IRUHVWV 6RPH XQGHUJUDGXDWH DQG
JUDGXDWHVWXGHQWVDUHDIILOLDWHGZLWKWKH87)ZKHUHWKH\FRQGXFWILHOGVWXGLHVIRU
WKHLU JUDGXDWH WKHVHV 6LQFH  WKH 87) KDYH H[SDQGHG WKHLU HGXFDWLRQDO
DFWLYLWLHV E\ RIIHULQJ XQLYHUVLW\ZLGH KDQGVRQ H[SHULHQFH VHPLQDUV ZLWK ILHOG









VFLHQFH )LHOGEDVHG WUDLQLQJ LQ PDQ\ IRUHVWU\ SURJUDPPHV W\SLFDOO\ RIIHUV
RSSRUWXQLWLHV IRU H[SHULHQWLDO OHDUQLQJ %UDJJ DQG 7DSSH  +L[ 







8QLYHUVLW\ IRUHVWV SOD\ DQ LPSRUWDQW UROH LQ LQIRUHVW HGXFDWLRQ 7KH WHUP
³XQLYHUVLW\IRUHVW´UHIHUVWRODUJHIRUHVWHGDUHDVRZQHGRUFRQWUROOHGE\DXQLYHUVLW\
DQG GHYRWHG SULPDULO\ WR LWV WHDFKLQJ DQG UHVHDUFK SURJUDPPHV LQ IRUHVW VFLHQFH
6WUDND,QWKH8QLWHG6WDWHVXQLYHUVLW\IRUHVWVDUHDQLQWHJUDOFRPSRQHQWRI
PRVW IRUHVWU\ VFKRROV DQG WKH\ DUH GLVWLQJXLVKHG IHDWXUHV RI PDQ\ IRUHVWU\













7KH ROGHVW XQLYHUVLW\ IRUHVW LQ -DSDQZDV HVWDEOLVKHG LQ ZKHQ WKH ,PSHULDO











)ROORZLQJ &KLED DGGLWLRQDO EUDQFK VWDWLRQV RI WKH 8QLYHUVLW\ )RUHVW KDYH EHHQ
HVWDEOLVKHG DQG WKH\ DUH FROOHFWLYHO\ FDOOHGދ7KH 8QLYHUVLW\ RI 7RN\R )RUHVWV
87)¶ $V D VLWH IRU HGXFDWLRQ DQG UHVHDUFK WKH PLVVLRQ RI 87) LV WR GHYHORS
WHFKQRORJ\ DQG KXPDQ UHVRXUFHV IRU WKH QH[WJHQHUDWLRQ IRUHVWV  WR SURYLGH
VXLWDEOHORFDWLRQVIRUIRUHVWHGXFDWLRQIRUXQGHUJUDGXDWHDQGJUDGXDWHVWXGHQWV
WRSURPRWHDGYDQFHGUHVHDUFKRQWKHUHODWLRQVKLSEHWZHHQWKHQDWXUDOHQYLURQPHQW
DQG KXPDQV LQ IRUHVWV  WR FLUFXODWH HQYLURQPHQWDO GDWD WR RWKHU UHVHDUFK
LQVWLWXWHV DQG  WR HVWDEOLVK DQ HGXFDWLRQ V\VWHP DQG SUDFWLFDO ILHOG DUHD IRU D





VFLHQFH DW 87RN\R 7KHQ ZH GHVFULEH WKH HGXFDWLRQDO DFWLYLWLHV DW 87) IRU RXU
VWXGHQWV ILHOG FRXUVHV JUDGXDWH WKHVHV DQG XQLYHUVLW\ZLGH KDQGVRQ H[SHULHQFH
VHPLQDUV :KLOH WKH 6,/9$ 1HWZRUN SULPDULO\ DLPV WR VWLPXODWH DQG IDFLOLWDWH
HGXFDWLRQDOFRRSHUDWLRQ LQ IRUHVWU\ LQ(XURSH 6,/9$1HWZRUNDZHDOVR



















)LJXUH  /RFDWLRQV RI WKH 8QLYHUVLW\ RI 7RN\R )RUHVWV 87&%) 7KH 8QLYHUVLW\ RI 7RN\R &KLED
)RUHVW87+)7KH8QLYHUVLW\RI7RN\R+RNNDLGR)RUHVW87&)7KH8QLYHUVLW\RI7RN\R&KLFKLEX
)RUHVW 877) 7KH 8QLYHUVLW\ RI 7RN\R 7DQDVKL )RUHVW (5, (FRK\GURORJ\ 5HVHDUFK ,QVWLWXWH




SURMHFW DVVLVWDQW SURIHVVRU DQG  WHFKQLFDO VWDII ZHUH DIILOLDWHG ZLWK 87) 7KH





IRUHVW LQ -DSDQ ,W LV ORFDWHG LQ WKH VRXWKHDVWHUQ SDUW RI WKH %RVR 3HQLQVXOD
DSSUR[LPDWHO\NPVRXWKHDVWRI7RN\RDQGKDVDQDUHDRIKD$OWKRXJKWKH
DUHDZDVLQLWLDOO\PRVWO\FRSSLFHIRUHVWVFRPSULVLQJHYHUJUHHQEURDGOHDYHGWUHHV











ERUHDO ]RQH 7R VWXG\ WKHRULHV DQG PHWKRGV RI VXVWDLQDEOH DQG DGDSWLYH IRUHVW
PDQDJHPHQW LQ WKH UHJLRQ D EXVLQHVVVFDOH VWXG\ RI D VWDQGEDVHG VLOYLFXOWXUDO
PDQDJHPHQWV\VWHP5LQEXQ6HJ\RKRLQ-DSDQHVHKDVEHHQFRQGXFWHGIRUQHDUO\
\HDUV KDYLQJ VWDUWHG LQ7KHPDLQ VLOYLFXOWXUDO V\VWHP LQ WKH)RUHVW LV D









W\SHV ZLWK GLYHUVH HOHYDWLRQV DQG ODQGIRUPV ZKLFK LV D JUHDW DGYDQWDJH IRU
HGXFDWLRQDQGUHVHDUFKLQHFRORJ\

87RN\R 7DQDVKL )RUHVW 877) ZDV HVWDEOLVKHG LQ  DV WKH 'HSDUWPHQW RI
)RUHVWU\7DQDVKL1XUVHU\IRUSUDFWLFDOWUDLQLQJFRXUVHVLQVLOYLFXOWXUH,WLVORFDWHG
LQ WKH ZHVWHUQ SDUW RI PHWURSROLWDQ 7RN\R DQG KDV DQ DUHD RI  KD 7KH
GHPRQVWUDWLRQ IRUHVW DQG DUERUHWXP LQFOXGH D WRWDO RI  WUHH VSHFLHV ,W LV
DSSUR[LPDWHO\ RQH KRXU IURP WKH PDLQ FDPSXV RI 87RN\R &RQVHTXHQWO\
SURIHVVRUV DQG VWXGHQWV IUHTXHQWO\ YLVLW LW IRU HGXFDWLRQDO DQG UHVHDUFK SXUSRVHV
7KHIRUHVWDOVRSURYLGHVDYDOXDEOHJUHHQRDVLVLQWKHFLW\IRUWKHJHQHUDOSXEOLF

7KH (FRK\GURORJ\ 5HVHDUFK ,QVWLWXWH (5, ZDV HVWDEOLVKHG LQ  DV WKH
8QLYHUVLW\)RUHVWLQ$LFKLWRFRQGXFWUHVHDUFKDQGWUDLQLQJLQIRUHVWK\GURORJ\DQG
HURVLRQFRQWURO HQJLQHHULQJ (5, KDV WKUHH UHVHDUFK IRUHVWV LQ $LFKL 3UHIHFWXUH




















LV VLWXDWHG LQ WKH ZDUPWHPSHUDWH HYHUJUHHQ EURDGOHDYHG IRUHVW ]RQH ZKHUH
&DVWDQRSVLV DQG RDN 4XHUFXV VSHFLHV GRPLQDWH 6RPH DUHDV KDYH EHHQ SODQWHG





WKDW VXSSRUWV IXWXUH IRUHVWV DQG IRUHVW VFLHQFH 6WXGHQWV DIILOLDWHG ZLWK 87) DUH
EDVHG WKHUHIRU WKHLU VWXGLHVDQG WRFRQGXFW UHVHDUFK7KH(2FRRUGLQDWHVYDULRXV





87RN\R KDV  )DFXOWLHV  *UDGXDWH 6FKRROV  DIILOLDWHG ,QVWLWXWHV 
XQLYHUVLW\ZLGHFHQWUHVDQGVSHFLDOLQVWLWXWHV7KH8QLYHUVLW\RI7RN\R$
NH\IHDWXUHRIWKHXQGHUJUDGXDWHHGXFDWLRQV\VWHPDW87RN\RLVWKDWVWXGHQWVVSHQG
WKHLU ILUVW WZR \HDUV -XQLRU 'LYLVLRQ VWXG\LQJ D EURDG VSHFWUXP RI OLEHUDO DUWV
FRXUVHV LQ RUGHU WR DFTXLUH IXQGDPHQWDO VNLOOV 7KHQ WKH\ VHOHFW RQH RI WKH 




,Q WKH )DFXOW\ RI $JULFXOWXUH WKH HGXFDWLRQDO FXUULFXOXP LV GHVLJQHG DV D WKUHH
OD\HUHG VWUXFWXUH ZLWK RQH IDFXOW\ WKUHH SURJUDPPHV DQG  PDMRUV 7KH
8QLYHUVLW\ RI 7RN\R  7KH WKUHH SURJUDPPHV RIIHUHG DUH WKH$SSOLHG /LIH
6FLHQFH 3URJUDPPH ZKLFK FRYHUV WKH ELRORJLFDO DQG OLIH VFLHQFHV WKH
(QYLURQPHQWDO DQG 5HVRXUFH 6FLHQFH 3URJUDPPH ZKLFK LV FRQFHUQHG ZLWK ILHOG
HQYLURQPHQWDO VFLHQFHV DQG WKH 9HWHULQDU\0HGLFDO 6FLHQFHV 3URJUDPPH ZKLFK




/LIH 6FLHQFH RQH RI WKH $SSOLHG /LIH 6FLHQFH 3URJUDPPH RU LQ )RUHVW
(QYLURQPHQWDO DQG 5HVRXUFH 6FLHQFH RQH RI WKH (QYLURQPHQWDO DQG 5HVRXUFH
6FLHQFH 3URJUDPPH 'HSDUWPHQW RI )RUHVW 6FLHQFH 7KH 8QLYHUVLW\ RI 7RN\R











)LJXUH  8QGHUJUDGXDWH SURJUDPPHV DQG PDMRUV DW WKH )DFXOW\ RI $JULFXOWXUH WKH 8QLYHUVLW\ RI
7RN\R6RXUFH)DFXOW\RI$JULFXOWXUHWKH8QLYHUVLW\RI7RN\R

7KH 'HSDUWPHQW RI )RUHVW 6FLHQFH LV UHVSRQVLEOH IRU PRVW RI WKH IRUHVW VFLHQFH
HGXFDWLRQ DW 87RN\R 'HSDUWPHQW RI )RUHVW 6FLHQFH 7KH 8QLYHUVLW\ RI 7RN\R
 7KH 'HSDUWPHQW FRQVLVWV RI HLJKW ODERUDWRULHV )RUHVW %RWDQ\ )RUHVW
=RRORJ\6LOYLFXOWXUH)RUHVW0DQDJHPHQW)RUHVW3ROLF\)RUHVW8WLOL]DWLRQ)RUHVW
+\GURORJ\ DQG(URVLRQ&RQWURO(QJLQHHULQJ DQG)RUHVW/DQGVFDSH3ODQQLQJ DQG
'HVLJQ )LJXUH7KHUHDUH DOVR WZRFRRSHUDWLYHFRXUVHVXQGHU WKH'HSDUWPHQW
















ILHOG SUDFWLFH FRXUVHV &XUUHQWO\ 87) RIIHUV WHQ VXFK FRXUVHV RI ZKLFK VHYHQ
FRXUVHV DUH FRPSXOVRU\ HOHFWLYHV





,Q DGGLWLRQ XQGHUJUDGXDWH VWXGHQWV PDMRULQJ LQ )LHOG 6FLHQFH DQG ,QWHUQDWLRQDO
6XVWDLQDEOH$JULFXOWXUH'HYHORSPHQWFDQ WDNH WKUHH ILHOGSUDFWLFHFRXUVHVRIIHUHG
DW87+)),:6&DQG$5,HYHU\\HDU7KHIDFXOW\RI87)DOVRRIIHUDQXPEHURI
FRXUVHV OHFWXUHV VHPLQDUV DQG ILHOG SUDFWLFH FRXUVHV IRU SRVWJUDGXDWH VWXGHQWV





WKHVHV 6,/9$1HWZRUNE6RPHXQGHUJUDGXDWH VWXGHQWV DUHDIILOLDWHGZLWK
87)DQGXVH WKHPDVVWXG\VLWHV IRU%DFKHORU¶V WKHVHV7DEOH)LJXUH7KHVH
VWXGHQWVDUHVXSHUYLVHGE\WKHIDFXOW\RI87)DQGWKHWHFKQLFDOVWDIIFDQDVVLVWZLWK
RQVLWH GDWD FROOHFWLRQ 3RVWJUDGXDWH VWXGHQWV DUH DOVR DIILOLDWHGZLWK87)7KH\
FRQGXFW ILHOG UHVHDUFK IRU WKHLU 0DVWHU¶V DQG 'RFWRUDO WKHVHV LQ D YDULHW\ RI














<HDU &RXUVH &UHGLW /RFDWLRQ 'DWH 'XUDWLRQ
 ([SHULPHQWVLQ6LOYLFXOWXUH  87&%) ±-XQ GD\V






 ([SHULPHQWVLQ)RUHVW=RRORJ\  ),:6& ±$XJ GD\V
 6HPLQDULQ)RUHVW3ROLF\  ),:6& ±$XJ GD\V
 3UDFWLFHLQ6XUYH\LQJ  (5, ±$XJ GD\V
 *HQHUDO 3UDFWLFH LQ )RUHVW
6FLHQFH
 87+) ±6HS GD\V
 3UDFWLFHLQ)RUHVW0DQDJHPHQW  87&%) ±'HF
±-XQ
GD\V
 ([SHULPHQWV LQ )RUHVW 6RLO
6FLHQFH
 87&) ±$SU GD\V
 3UDFWLFHLQ)RUHVW&RQVHUYDWLRQ  (5, ±-XQ GD\V
 3UDFWLFH LQ (QYLURQPHQWDO
'HVLJQ
 ),:6& ±-XQ GD\V







 6HHGOLQJ G\QDPLFV LQ D FRRO WHPSHUDWH IRUHVW RI 2NXFKLFKLEX 0RXQWDLQV $Q
HYDOXDWLRQRIGHHUIHQFHVIRUYHJHWDWLRQUHFRYHU\
 5HODWLRQVKLSV EHWZHHQ FDWFKPHQW WRSRJUDSK\ DQG IORRG FRQFHQWUDWLRQ WLPH LQ
PRXQWDLQULYHUV
0DVWHU 6HDVRQDO IOXFWXDWLRQRI DPEURVLDEHHWOHV DQG IDFWRUV LQIOXHQFLQJRQ FRORQL]DWLRQRI
DPEURVLDEHHWOHV
 'HWHUPLQDQW IDFWRUV DIIHFWLQJ FRPPXQLW\ DVVHPEO\ IRU IROLYRURXV/HSLGRSWHUD LQ D
FRROWHPSHUDWHGHFLGXRXVEURDGOHDYHGIRUHVW
 $FWXDO XVH RI ILUHZRRG DQG IRUHVWV DV D VRXUFH RI ILUHZRRG SURFXUHPHQW LQ






,QFUHDVLQJO\ IRUHVWU\ HGXFDWRUV DUH UHDFKLQJ RXW WR OHVV WUDGLWLRQDO DXGLHQFHV







XQLYHUVLW\ZLGHKDQGVRQH[SHULHQFH VHPLQDUV FRPELQHGZLWK ILHOG VWXGLHV 7DEOH
 )LJXUH 7KHVH VHPLQDUV WDUJHW ILUVW DQG VHFRQG\HDU XQGHUJUDGXDWH VWXGHQWV




)LJXUH1XPEHURI JUDGXDWH WKHVHV FRPSOHWHGE\ VWXGHQWV DIILOLDWHGZLWK WKH8QLYHUVLW\RI7RN\R




)LJXUH 1XPEHU RI FRXUVHV DQG SDUWLFLSDQWV LQ WKH XQLYHUVLW\ZLGH KDQGVRQ H[SHULHQFH VHPLQDUV
RIIHUHGE\WKH8QLYHUVLW\RI7RN\R)RUHVWVEHWZHHQDQG

,,,7KH\DUHFRQVLGHUHG WRSOD\DVWURQJUROH LQEXLOGLQJEULGJHVEHWZHHQ ORZHU











GHVLJQHG SURMHFW ZKRVH EDVLF SULQFLSOH LV WR H[SRVH XQGHUJUDGXDWH VWXGHQW WR
OLIHVW\OHV DQG VHWV RI YDOXHV GLIIHUHQW IURP WKHLU RZQ 7KH 8QLYHUVLW\ RI 7RN\R























































7KURXJKRXW LWV \HDU KLVWRU\ 87) KDV VHUYHG DV DQ LQGLVSHQVDEOH VLWH IRU
XQLYHUVLW\OHYHOIRUHVWVFLHQFHHGXFDWLRQLQ-DSDQ,QFORVHFRRSHUDWLRQZLWKIDFXOW\
LQWKH'HSDUWPHQWRI)RUHVW6FLHQFHDQGRWKHUGHSDUWPHQWVHDFKEUDQFKVWDWLRQRI
87)RIIHUVVWXGHQWVGLVWLQFW LQIRUHVW WHDFKLQJSURJUDPPHV WKDWHIIHFWLYHO\XVH LWV






$OWKRXJK PRVW LQFRPLQJ VWXGHQWV KDYH OLWWOH WR QR XQGHUVWDQGLQJ RI IRUHVWU\
0F*RZQ87)KDVEHHQVXFFHVVIXODWDWWUDFWLQJVWXGHQWVWRPDMRULQIRUHVW
VFLHQFH WKURXJK XQLYHUVLW\ZLGH KDQGVRQ H[SHULHQFH VHPLQDUV 7KH ILHOG
SURJUDPPHV RIIHUHG DW 87) KDYH HQDEOHG VWXGHQWV WR GHYHORS SHUVRQDOO\ DQG
HPRWLRQDOO\DQGWRLPSURYHWKHLUFRPPXQLFDWLRQVNLOOV+RDJODQGHWDO

:H 87) DUH ZLOOLQJ WR VHUYH DV DQ LQWHUQDWLRQDO HGXFDWLRQDO JURXQG IRU IRUHVW
VFLHQFH.DPDWD:HKRSHWRH[FKDQJHIXUWKHULQIRUPDWLRQDQGH[SHULHQFHV










%UDJJ'& DQG7DSSH3$ 7KHPDQ\YDOXHVRI ILHOGEDVHGHGXFDWLRQ LQ
IRUHVWU\-RXUQDORI)RUHVWU\





(DVWRQ ( DQG *LOEXUQ $  7KH ILHOG FRXUVH HIIHFW JDLQV LQ FRJQLWLYH
OHDUQLQJLQXQGHUJUDGXDWHELRORJ\VWXGHQWVIROORZLQJDILHOGFRXUVH-RXUQDORI
%LRORJLFDO(GXFDWLRQ
)DFXOW\ RI $JULFXOWXUH WKH 8QLYHUVLW\ RI 7RN\R  :HEVLWH ZZZDX
WRN\RDFMSHQJOLVKLQGH[KWPODFFHVVHGRQ'HFHPEHU
+L[ '0  3URYLGLQJ WKH HVVHQWLDO IRXQGDWLRQ WKURXJK DQ H[SHULHQWLDO
OHDUQLQJ DSSURDFK DQ LQWHQVLYH ILHOG FRXUVH RQ IRUHVW HFRV\VWHPV IRU
XQGHUJUDGXDWHVWXGHQWV-RXUQDORI)RUHVWU\
+RDJODQG6-0LOOHU5:DULQJ.0DQG&DUUROO27ULEDOODQGVSURYLGH
IRUHVWPDQDJHPHQW ODERUDWRU\ IRUPDLQVWUHDP XQLYHUVLW\ VWXGHQWV -RXUQDO RI
)RUHVWU\




LQ 6FKPLGW 3 5HPHV - /HZDUN 6 DQG :HEHU 1 (GV )RUHVWV IRU
XQLYHUVLW\ HGXFDWLRQ H[DPSOHV DQG H[SHULHQFHV 7KLV YROXPH 6,/9$
1HWZRUN3XEOLFDWLRQ






ZZZMDSDQHVHODZWUDQVODWLRQJRMSODZGHWDLOBPDLQ"UH 	YP 	LG 
DFFHVVHGRQ'HFHPEHULQ-DSDQHVHZLWK(QJOLVKWUDQVODWLRQ
6WUDND 7-  3XEOLF RXWFU\ LQFUHDVLQJO\ EHFRPLQJ VDIHJXDUG RI XQLYHUVLW\
IRUHVWV3ODQQLQJIRU+LJKHU(GXFDWLRQ






7DWHZDNL 0  )RUHVW HFRORJ\ RI WKH LVODQGV RI WKH QRUWK SDFLILF RFHDQ
-RXUQDORIWKH)DFXOW\RI$JULFXOWXUH+RNNDLGR8QLYHUVLW\
7KH 8QLYHUVLW\ RI 7RN\R  :KDW DUH WKH +DQGVRQ $FWLYLW\ 3URJUDPPHV"
7DQVHL 7KH 8QLYHUVLW\ RI 7RN\R 0DJD]LQH  ZZZX
WRN\RDFMSHQDERXWSXEOLFDWLRQVWDQVHLGLVFXVVLRQBKDQGVRQBKWPO
DFFHVVHGRQ'HFHPEHU
7KH8QLYHUVLW\ RI7RN\R :HEVLWHZZZXWRN\RDFMSHQ DFFHVVHG RQ 
'HFHPEHU
7KH8QLYHUVLW\RI7RN\R&KLED)RUHVW7KHWKHGXFDWLRQDQGUHVHDUFKSODQ
RI WKH 8QLYHUVLW\ RI 7RN\R &KLED )RUHVW0LVFHOODQHRXV ,QIRUPDWLRQ RI WKH
8QLYHUVLW\RI7RN\R)RUHVWVLQ-DSDQHVH













7KH8QLYHUVLW\ RI7RN\R 87RN\R LV RQH RI WKH OHDGLQJ$VLDQ XQLYHUVLWLHV7KH
8QLYHUVLW\RI7RN\R)RUHVWV 87)ZDVHVWDEOLVKHGLQDVWKHILUVWXQLYHUVLW\
IRUHVW LQ$VLD 7R GDWH87) RZQV VHYHQ IRUHVWV DQG KDV DFFXPXODWHG ORQJWHUP
GDWD UHJDUGLQJ IRUHVW HFRV\VWHPV FRQLIHU SODQWDWLRQV DQG VHOHFWLRQ FXWWLQJ ZLWK
QDWXUDO UHJHQHUDWLRQ LQ DGGLWLRQ WRGDWD UHJDUGLQJPHWHRURORJ\DQGK\GURORJ\ ,Q
WHUPVRITXDQWLW\DQGTXDOLW\WKLVORQJLWXGLQDOGDWDVHWLVDPRQJWKHEHVWDYDLODEOHLQ




UHVHDUFK ILHOGZRUN UHO\LQJ RQ JRRG UHVHDUFK IDFLOLWLHV VXSSRUWHG E\ D VWURQJ
WHFKQLFDOVWDII7KLUGWKH\FDQXWLOL]HORQJLWXGLQDOGDWDDFFXPXODWHGE\87)RYHUD
SHULRG RI PRUH WKDQ  \HDUV 6WXGHQWV IURP DW OHDVW WHQ FRXQWULHV KDYH EHHQ
VXSHUYLVHG DW 87) 6WXGHQWV DUH VHOHFWHG LQ SDUWLFXODU IURP &KLQD 7KDLODQG
,QGRQHVLD0\DQPDUDQG6UL/DQND87)KDVDOVRSURYLGHGILHOGZRUNFODVVHVIRU
VWXGHQWVRIIRUHLJQXQLYHUVLWLHVVXFKDV8QLYHUVLWL0DOD\VLD6DEDKDQGWKH1DWLRQDO
7DLZDQ 8QLYHUVLW\ 7KHVH VWXGHQWV JDLQ H[SHULHQFH LQ GLVFLSOLQHV VXFK DV IRUHVW
YHJHWDWLRQ DQG IRUHVW PDQDJHPHQW ZKHUH -DSDQHVH SUDFWLFH GLIIHUV IURP WKDW RI
WKHLU RZQ FRXQWULHV 6WXGHQWV FDQ VWD\ DW87) ORGJHV IRU DPRGHVW IHH 6WXGHQWV
IURP (XURSHDQ XQLYHUVLWLHV DUH DOVR ZHOFRPH WR XQGHUWDNH ILHOGZRUN FRXUVHV DW
87) :H DFFHSW LQWHUQV IURP RYHUVHDV 5HFHQWO\ LQWHUQV IURP (XURSHDQ
XQLYHUVLWLHVKDYHEHHQLQFUHDVLQJLQQXPEHU7KHXQLTXHFXOWXUHRI-DSDQZLWKLWV
WUDGLWLRQDO IHDWXUHV DQGPRUHPRGHUQ RQHV OLNH WKH -DSDQHVH FRPLFVPDQJD  DUH









WKH HGXFDWLRQ LQ IRUHVW VFLHQFH WKDW LW GHOLYHUV 7KLV FKDSWHU LQWURGXFHV WKH
LQWHUQDWLRQDOHGXFDWLRQDODFWLYLWLHVRIIHUHGE\87)
7KH'HSDUWPHQWRI)RUHVW6FLHQFHQRZDSDUWRI*UDGXDWH6FKRRORI$JULFXOWXUH
DQG /LIH 6FLHQFHV 7KH 8QLYHUVLW\ RI 7RN\R 87RN\R ZDV HVWDEOLVKHG DV WKH


7RN\R &ROOHJH RI )RUHVWU\ LQ  ZKLOH WKH &ROOHJH RI $JULFXOWXUH ZDV
HVWDEOLVKHGLQ%RWKLQVWLWXWLRQVZHUHJRYHUQHGE\WKH0LQLVWU\RI$JULFXOWXUH
DQG&RPPHUFHDQGZHUHFRPELQHGWRIRUPWKH&ROOHJHRI$JULFXOWXUHDQG)RUHVWU\
LQ  ,Q WKDW VDPH\HDU7KH ,PSHULDO8QLYHUVLW\ -DSDQ¶V ILUVW XQLYHUVLW\ZDV
HVWDEOLVKHG XQGHU WKH JRYHUQDQFH RI WKH 0LQLVWU\ RI (GXFDWLRQ 7KH &ROOHJH RI
$JULFXOWXUH DQG )RUHVWU\ ZDV DEVRUEHG E\ 7KH ,PSHULDO 8QLYHUVLW\ LQ  DQG
FKDQJHG LWV QDPH WR WKH &ROOHJH RI $JULFXOWXUH RI 7KH ,PSHULDO 8QLYHUVLW\
RSHUDWLQJ DW WKDW WLPH XQGHU WKH JRYHUQDQFH RI WKH0LQLVWU\ RI(GXFDWLRQ ,WZDV
GHVLJQDWHG WKH ³&ROOHJH RI$JULFXOWXUH7KH7RN\R ,PSHULDO8QLYHUVLW\´ LQ
WKH³)DFXOW\RI$JULFXOWXUH7KH7RN\R,PSHULDO8QLYHUVLW\´LQWKH³)DFXOW\





LQVWLWXWLRQ IRU IRUHVWU\ RU IRUHVW VFLHQFH DQG RZQV WKH ROGHVW XQLYHUVLW\ IRUHVW LQ
$VLD

$W SUHVHQW 87) RZQV VHYHQ UHJLRQDO IRUHVWV 7KH 8QLYHUVLW\ RI 7RN\R )RUHVWV
HDFKZLWKDXQLTXHDLP87&%) LV IRFXVHGRQ WKHPDQDJHPHQWRIFRQLIHU
SODQWDWLRQV 7KH 8QLYHUVLW\ RI 7RN\R +RNNDLGR )RUHVW 87+) DLPV WR GHYHORS
VXVWDLQDEOHIRUHVWPDQDJHPHQWE\HPSOR\LQJVHOHFWLRQORJJLQJLQDQDWXUDOO\PL[HG
HQYLURQPHQW RI FRQLIHUV DQG EURDGOHDI WUHHV 7KH 8QLYHUVLW\ RI 7RN\R &KLFKLEX
)RUHVW 87&) IRFXVHV RQ UHVHDUFK UHODWLQJ WR WKH HFRV\VWHPV RI GHFLGXRXV
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&KLED)RUHVW87&%) >@   
&KLFKLEX)RUHVW87&)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
+RNNDLGR)RUHVW87+) >@   
7DQDVKL)RUHVW877) >@  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
(FRK\GURORJ\5HVHDUFK
,QVWLWXWH(5, >@   
$UERULFXOWXUDO5HVHDUFK
,QVWLWXWH$5, >@   
)XML,\DVKLQRPRUL:RRGODQG
6WXG\&HQWHU),:6& >@   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(FRK\GURORJ\5HVHDUFK ,QVWLWXWH (5, IRFXVHV RQ UHVHDUFK LQ K\GURORJ\ DQG WKH
ZDWHU F\FOH LQ UHODWLRQ WR WKH UHKDELOLWDWLRQ RI GHQXGHG IRUHVW ODQGV 7KH
$UERULFXOWXUDO 5HVHDUFK ,QVWLWXWH $5, IRFXVHV RQ WKH XVH RI WURSLFDO DQG VXE
















)RUHVW6FLHQFH >@  
%LRPDWHULDO6FLHQFHV >@  
(FRV\VWHP6WXGLHV >@  






2SSRUWXQLWLHV IRU LQWHUQDWLRQDO HGXFDWLRQ DW 87) DUH VKRZQ LQ 7DEOH  87RN\R
DGRSWV D V\VWHP RI ODWH VSHFLDOL]DWLRQ LQZKLFK VWXGHQWV VWXG\ OLEHUDO DUWV LQ WKH




LV FRPSXOVRU\ IRU DOO VWXGHQWV 7KH8QLYHUVLW\ RI 7RN\R 87) SURYLGHV D
YDULHW\ RI SURJUDPPHV IRU JDLQLQJ WKLV XQLYHUVLW\ZLGH KDQGVRQ H[SHULHQFH
2ZDULHWDOWKLVYROXPH





DUH VXSHUYLVHG E\ LWV IDFXOW\PHPEHUV 6WXGHQWV IURP DW OHDVW WHQ FRXQWULHV KDYH
EHHQ VXSHUYLVHG DW 87) 6WXGHQWV KDYH EHHQ GUDZQ LQ SDUWLFXODU IURP &KLQD
7KDLODQG,QGRQHVLD0\DQPDUDQG6UL/DQND0RVWRIWKHPKDYHXVHG87)DVWKH
FRQWH[WIRUWKHVLVUHVHDUFK2ZDULHWDOWKLVYROXPH,QDGGLWLRQWRWKHVHVWXGHQWV
PDQ\ XQGHUJUDGXDWH DQG JUDGXDWH VWXGHQWV EHORQJLQJ WR 87RN\R DQG RWKHU
XQLYHUVLWLHVDQGPDQ\UHVHDUFKHUVKDYHFRQGXFWHGUHVHDUFKIRUWKHLUWKHVHVDW87)
































87) DOVR SURYLGHV VWXG\ RSSRUWXQLWLHV IRU VWXGHQWV IURP RXWVLGH -DSDQ %RWK
SURIHVVLRQDO DQG UHVHDUFK LQWHUQVKLSV KDYH EHHQ RIIHUHG WR SHRSOH IURP RYHUVHDV
6XPPHU VFKRROV DQG ILHOGZRUN SUDFWLFH FRXUVHV KDYH EHHQ SURYLGHG IRU
GHSDUWPHQWV RI IRUHLJQ XQLYHUVLWLHV 87) KDV DOVR SURYLGHG ILHOGZRUN WUDLQLQJ














87) DQG WKH XQLYHUVLW\ IRUHVWV RI 8WVXQRPL\D 8QLYHUVLW\ 6HYHUDO RI 87)¶V
UHJLRQDOIRUHVWVKDYHUHJXODUO\RUIURPWLPHWRWLPHSURYLGHGILHOGZRUNWUDLQLQJ
FRXUVHV IRU -,&$ SURMHFWV 7RSLFV KDYH LQFOXGHG VHOHFWLYH ORJJLQJ LQ 87+)¶V


QDWXUDOPL[HG IRUHVWU\ FRQLIHU SODQWDWLRQ DQG IRUHVWPDQDJHPHQW DW87&%) DQG
PRQLWRULQJELRGLYHUVLW\LQWKHIRUHVWHFRV\VWHPVRI87&)7KH-DSDQ6FLHQFHDQG




6FLHQFH &HQWHU KDV UXQ D SURMHFW IRU VHYHUDO \HDUV LQ ZKLFK LW LQYLWHV SRWHQWLDO









87) KDV DFFHSWHGPDQ\ VWXGHQWV IURP IRUHLJQ XQLYHUVLWLHV IRU ERWK UHVHDUFK DQG
SURIHVVLRQDO LQWHUQVKLSV3HULRGVRI WKH LQWHUQVKLS UDQJH IURP WKUHH WR VL[PRQWKV
















7KH8QLYHUVLW\RI7RN\R)RUHVWV 87) VHUYHV DV D ULFK LQWHUQDWLRQDO HGXFDWLRQDO
FRQWH[WIRUIRUHVWVFLHQFH$VD-DSDQHVHXQLYHUVLW\IRUHVWORFDWHGLQ$VLD87)ZLOO
VWULYHIXUWKHUWRVWUHQJWKHQLWVOLQNVZLWK$VLDQXQLYHUVLWLHV%\WDNLQJDGYDQWDJHRI
LWV DFFXPXODWHG H[SHUWLVH DQG FDSDFLW\87) LVZLOOLQJ WR DFW DV DQ$VLDQ KXE WR
SURPRWHLQWHUUHJLRQDOH[FKDQJHLQIRUHVWVFLHQFHHGXFDWLRQZLWKGLYHUVHSDUWVRIWKH
ZRUOG :H LQYLWH DQ\RQH ZLWK DQ LGHD IRU D IXWXUH HGXFDWLRQDO FROODERUDWLRQ WR
FRQWDFWXVZLWKRXWKHVLWDWLRQ:HKRSHWKDW87)ZLOONHHSLQFORVHFRQWDFWZLWKWKH







)DFXOW\ RI$JULFXOWXUH7KH8QLYHUVLW\ RI7RN\R :HEVLWH KWWSZZZDX
WRN\RDFMSHQJOLVKLQGH[KWPODFFHVVHGRQ)HEUXDU\
2ZDUL 7 <DVXPXUD 1 ,VKLEDVKL 6 .DPRGD 6 DQG 6DLWR +  7KH
8QLYHUVLW\RI7RN\R)RUHVWVDQGIRUHVWVFLHQFHHGXFDWLRQLQ-DSDQ3S
LQ 6FKPLGW 3 5HPHV - /HZDUN 6 DQG :HEHU 1 (GV )RUHVWV IRU
XQLYHUVLW\ HGXFDWLRQ H[DPSOHV DQG H[SHULHQFHV 7KLV YROXPH 6,/9$
1HWZRUN3XEOLFDWLRQ
7KH8QLYHUVLW\RI7RN\R:KDWDUHWKH+DQGVRQ$FWLYLW\3URJUDPV"7DQVHL
7KH 8QLYHUVLW\ RI 7RN\R 0DJD]LQH  KWWSZZZX
WRN\RDFMSHQDERXWSXEOLFDWLRQVWDQVHLGLVFXVVLRQBKDQGVRQBKWPO
DFFHVVHGRQ)HEUXDU\
7KH 8QLYHUVLW\ RI 7RN\R )RUHVWV  7KH 8QLYHUVLW\ RI 7RN\R )RUHVWV 











,QFUHDVLQJDWWHQWLRQ WRZRRGSURGXFWLRQ OHDG WR WKHQHFHVVLW\ IRURZQHUVRI IRUHVW
DQG QDWXUH DUHDV WR SURPRWH WKH NQRZOHGJH DQG H[SHULHQFHV LQ VLOYLFXOWXUH DQG
IRUHVWPDQDJHPHQW DPRQJ WKHLU VWDII DQGZRUN IRUFH&RQWDFWVEHWZHHQ WKHPDLQ
IRUHVW RZQHU WKH 6WDWH )RUHVW 6HUYLFH DQG WKH HGXFDWLRQ LQVWLWXWHV OHG WR DQ








RI OHVV WKDQ WHQ SHUFHQW &RQIOLFWLQJ DLPV UHFUHDWLRQ FRQVHUYDWLRQ WLPEHU
SURGXFWLRQ &2 VWRUDJH IRU IRUHVW PDQDJHPHQW UHTXLUH KLJK TXDOLWLHV RI WKH
JUDGXDWHVRIWKHIRUHVWU\VFKRROVLQWKLVFRXQWU\,QERWKWKHIRUHVWU\VFKRROV












QHDUO\ FRPSOHWHO\ RQ FRQVHUYDWLRQ RI QDWXUH DQG UHFUHDWLRQ ZKHUHDV ZRRG
SURGXFWLRQZDVQHJOHFWHG)RUHVWU\HGXFDWLRQQHJOHFWHGGXULQJWKLVSHULRGPRUHRU
OHVVWKHVXEMHFWWLPEHUSURGXFWLRQLQWKHFXUULFXODDQGIRUHVWU\SHUVRQQHOORVWWKHLU
NQRZOHGJHDQGH[SHULHQFHKHUH $QRQ\PRXVD7KH ODUJHVW IRUHVW RZQHU LV
WKH6WDWH)RUHVW6HUYLFH6WDDWVERVEHKHHUIXUWKHU6%%$QRQ\PRXVD











VHH 9+/ VD HGXFDWHV VWXGHQWV DW WKH SURIHVVLRQDO OHYHO ZKHUHDV :DJHQLQJHQ
8QLYHUVLW\IXUWKHU:8VHH:8VDGRHVWKHVDPHDWVFLHQWLILFOHYHO&URVVRYHU
SRVVLELOLWLHV EHWZHHQ WKH FXUULFXOD RI WKHVH WKUHH VFKRROV DUH DYDLODEOH EXW RQO\
PLQLPDOO\ XVHG 7KHVH VFKRROV DUH DERXW RQH KXQGUHG \HDUV ROG DQG RIIHU VWXG\
SURJUDPPHV FKDQJLQJ DFFRUGLQJ WR WKH GHPDQGV RI WKH VRFLHW\ 7KLV PHDQV WKDW

















VFKRROV DQG WKH WKUHH VFKRROVPHQWLRQHG DERYH DV WKH XVHUV VHH )LJXUH 7KLV
DJUHHPHQWUHSODFHGROGHUQRWZHOO LPSOHPHQWHGRQHVIURPWKHV ,DPFLWLQJ
EHORZIURPDFRS\RIWKLVDJUHHPHQWVHH$QRQ\PRXVEZKLFKLVLQ'XWFK












x )RUHVW PDQDJHPHQW LV D ORQJWHUP DFWLYLW\ GXULQJ ZKLFK ELRORJLFDO
HFRQRPLFDO DQG VRFLHWDO YDOXHV VKRXOG EH FRQQHFWHG WR HDFK DQRWKHU
FRQWLQXDOO\ 7KLV UHTXLUHV SURIHVVLRQDO VNLOOV DQG H[SHULHQFHV ZKLFK ERWK





x ,W VKRXOG EH SRVVLEOH WR WHVW WKH WRSLFV WR EH WDXJKW WR VWXGHQWV LQ SUDFWLFH
+HQFHLW LV LPSRUWDQWWRPDNHWKHFRQVHTXHQFHVRIPDQDJHPHQWLQWHUYHQWLRQV
SHUFHSWLEOHSRVVLEOHWREHWUDFHGDQGWHVWHGLQWKHIRUHVWHFRV\VWHP)RUHVWU\
VFKRROV QHHG IRUHVWV WR EH DEOH WR GR WKDW 7KHRUHWLFDO WHDFKLQJ LQ WKH
FODVVURRPQHHGVWREHFRPSOHPHQWHGE\LQIRUHVWHGXFDWLRQ
x 7KH GHYHORSPHQWV LQ WKH IRUHVWV GXH WR PDQDJHPHQW LQWHUYHQWLRQV FDQ EH




7KH RWKHU VHYHQ FRQVLGHUDWLRQV FRQFHUQ KLVWRU\ QRQDGHTXDWH LPSOHPHQWDWLRQ RI






R 3DUWQHUV FRRSHUDWH LQ WKH ILHOG RI HGXFDWLRQ DQG UHVHDUFK LQ IRUHVW
PDQDJHPHQW 6%% PDNHV IRUHVWV DYDLODEOH IRU HGXFDWLRQDO DQG UHVHDUFK










R ([SHULPHQWV LQWHUYHQWLRQV LQ WKHVH ORFDWLRQV DUH TXLWH VXLWDEOH IRU
GHYHORSPHQWRIQHZPDQDJHPHQWVWUDWHJLHVE\LPSOHPHQWLQJDQGUHFRUGLQJ
WKHPFRQWLQXDOO\DQGVKRZLQJWKHPWRVWXGHQWVDQGFROOHDJXHV









R 6FKRROV DUH REOLJDWHG WR UHFRUG DOO FKDUDFWHULVWLFV RI WKH VLWH DQG RI WKH
LQWHUYHQWLRQV7KHVHUHFRUGVVKRXOGEHDFFHVVLEOHIRUERWK6%%DQGVFKRROV
x 5HVSRQVLELOLWLHV
R 7KH WHUUDLQ KDV WR EH D QRUPDO SDUW RI WKH 'XWFK IRUHVW HVWDWH 6%% LV
UHVSRQVLEOHIRUWKHPDQDJHPHQWZLWK6%%REMHFWLYHVDLPLQJDWPXOWLSOH
IXQFWLRQVJXLGLQJDQGWDNLQJLQWRDFFRXQWWKHZLVKHVRIWKHVFKRROV









7KUHH IRUHVW HVWDWHVZHUH DOORFDWHG DV HGXFDWLRQDO IRUHVWV$OO DUH VLWXDWHG RQ WKH
9HOXZH WKH ODUJHVW IRUHVW DUHD LQ WKH PLGGOH RI WKH 1HWKHUODQGV 7KH VRLOV DUH
PDLQO\ VDQG\ VRLOV2IFRXUVHQRW DOO VRLO DQG IRUHVW W\SHV DUH DYDLODEOHRQ WKHVH








([FXUVLRQV ZLOO FRQWLQXH WRR EXW LW LV QRW \HW FOHDU ZKR ZLOO EHDU WKH FRVWV RI
H[FXUVLRQVIURPRXWVLGHWKHVFKRROVDQG6%%

5HVHDUFK SORWV H[LVWHG DOUHDG\ DQG FRQWLQXH WR EH PRQLWRUHG DQG QHZ RQHV DUH
HVWDEOLVKHG :8 LV DSSRLQWHG DV WKH UHVHDUFK FRRUGLQDWRU /LNHO\ VXEMHFWV DUH
HQFORVXUHVQRQSDSHUDGPLQLVWUDWLRQVLOYLFXOWXUDOWUHDWPHQWVRI3UXQXVVHURWLQDDQ

























































RWKHU KDQG WHDFKHUV IURP DQRWKHU VFKRRO DUH UHIOHFWLQJ RQ QHZ LQVWUXFWLRQV WR
LPSURYHPRQLWRULQJSUDFWLFDOV+HUHDEHWWHUSUDFWLFDOFDQEHH[SHFWHG6WXGHQWVRI
FRXUVHDUH OHDUQLQJE\GRLQJDQGPDNLQJPLVWDNHVDQGKDYLQJ WKHPFRUUHFWHGE\









,Q WKH LQWHUYLHZ6%%PHQWLRQHG WKH HVWDEOLVKPHQWRI VRPH ODUJH !KD SORWV





,Q WKH RQH DQG D KDOI \HDU RI IXQFWLRQLQJ TXLWH D ORW ZDV HVWDEOLVKHG DQG VRPH
VWDUWLQJ DQG SHUKDSV UXQQLQJ SUREOHPV HPHUJHG 6FKRROV DUH QRW LQYROYHG LQ WKH










&RVWV RI HGXFDWLRQ DQG UHVHDUFK DUH IXQGHG E\ WKH VFKRROV RXW RI WKHLU QRUPDO
EXGJHWRURXWRIH[WHUQDOUHVHDUFKIXQGV6RPHWLPHV6%%FDQKHOSIRULQVWDQFHE\




















PDQDJHPHQW DQGRU VLOYLFXOWXUDO V\VWHPV 7KH EHVW DSSURDFK KHUH ZRXOG EH WR
GHYHORSDEURDGORQJWHUPYLVLRQRQIRUHVWU\LQWKH1HWKHUODQGVIRUPXODWHGE\WKH









$QRQ\PXV D *URHLHQGH WRHNRPVW 'H ERVYLVLH YDQ 6WDDWVERVEHKHHU LQ
'XWFK *URZLQJ IXWXUH 9LVLRQ RI WKH 6WDWH )RUHVW 6HUYLFH RQ LWV IRUHVW
PDQDJHPHQW6%%
$QRQ\PXV E 6DPHQZHUNLQJVRYHUHHQNRPVW PHGHJHEUXLN WHUUHLQHQ





FRQWLQXRXV FRYHU VLOYLFXOWXUH 6HOHFWIRU /WG 8.
ZZZVHOHFWIRUFRPFRXUVHVGRZQORDGVPDUWHORVFRSHWUDLQLQJDLG3GI
6FKLOGHUV + DQG 6FKPLGW 3  (GXFDWLRQ V\VWHP IRU IRUHVW DQG QDWXUH
PDQDJHPHQW LQ WKH1HWKHUODQGV3S LQ6FKPLGW3+DVHQDXHU+DQG


/HZDUN 6 6KRXOG DOO IRUHVWU\ VWXGHQWV OHDUQ WKH VDPH" *HQHUDOLVW YHUVXV
VSHFLDOLVWDSSURDFKHV6,/9$1HWZRUN3XEOLFDWLRQV
YDQGHU.QDDS3DQGYRQ0HLMHQIHOGW&6WLMJHQGHKRXWYUDDJQRRG]DDNWWRW
LQWHJUDOH DDQSDN LQ 'XWFK ,QFUHDVLQJ ZRRG GHPDQG QHHGV DQ LQWHJUDO
DSSURDFK9DNEODG1DWXXU%RV/DQGVFKDS
9HUKH\HQ.GHQ2XGHQ-0X\V%DQG$HUWV53RSXODWLHG\QDPLHN3S















7KH IRUHVW VFLHQFH HGXFDWLRQ DW WKH 6FKRRO RI $JULFXOWXUDO )RUHVW DQG )RRG
6FLHQFHV +$)/+RFKVFKXOH IU$JUDU )RUVW XQG/HEHQVPLWWHOZLVVHQVFKDIWHQ
XVHVLQIRUHVWHGXFDWLRQH[WHQVLYHO\+RZHYHU+$)/GRHVQHLWKHUSRVVHVVLWVRZQ
IRUHVW DUHD QRU GRHV LW KDYH D ODQGOHDVH RU RWKHU ORQJODVWLQJ FRQWUDFW SURYLGLQJ
IRUHVWDFFHVV7KHUHIRUHDEOHQGHGVWUDWHJ\LVXVHGWRJLYHDFFHVVWRIRUHVWDUHDVIRU







)RUHVWU\DW WKH6FKRRORI$JULFXOWXUDO)RUHVWDQG)RRG6FLHQFHV +RFKVFKXOH IU




LQFRPLQJ VWXGHQWV VHH )LJXUH  UHVSHFWLYHO\ HQUROOHG VWXGHQWV $V D VHFRQG
LQGLFDWRU IRU WKLV SRVLWLYH WUHQG WKH DGGLWLRQ RI WZR 06F SURJUDPPHV PD\ EH
PHQWLRQHG 06F LQ /LIH 6FLHQFHV ±$JULFXOWXUDO DQG )RUHVW 6FLHQFHVZLWK HLWKHU




DSSURDFK $ ILUVW FRQWDFW WR IRUHVWU\ DV D WRSLF LV DOORZHG DOUHDG\ LQ WKH ILUVW

















+$)/ IROORZV D KHWHURJHQHRXV VWUDWHJ\ WR FRPSHQVDWH WKHVH DSSDUHQWO\ PLVVLQJ
GLUHFW DFFHVV ULJKWV WR IRUHVWV 7KH\ LQFOXGH LQVWDOODWLRQ RU HVWDEOLVKPHQW RI







HVWDEOLVKHG LQE\+$)/ ,W VSUHDGVRYHUKD HQFRPSDVVHVPRUH WKDQ
WUHH VSHFLHV LQFOXGLQJ H[RWLF RQHV DQG LV XVHG WR WHDFK WKLQQLQJ LQPL[HG VWDQGV
UHJHQHUDWLRQZLWKGLIIHUHQWWUHHVSHFLHVDQGFRQYHUVLRQLQXQHYHQDJHGVWDQGVVHH
)LJXUH7KHSULQFLSDOLGHDRIDPDUWHORVFRSHIROORZVWKHRULJLQDOLGHDWRKDYHD
SHUPDQHQW SORW ZLWKLQ D IRUHVW IRU D PXOWLSXUSRVH IUDPHZRUN IRU VHOHFWLRQ DQG
PDUNLQJ RI WUHHV XQGHU YDULRXV DVSHFWV OLNH IRUHVW JURZWK VLOYLFXOWXUH IRUHVW
RSHUDWLRQV HWF WKLV PDUWHORVFRSH LGHD LV DFFHSWHG DQG LQWHJUDWHG LQ PDQ\
HGXFDWLRQDO WUDLQLQJ FRQFHSWV VHH 3RRUH $  3RPPHUHQLQJ HW DO 
6RXF\ HW DO  7KH IRUHVW RZQHU LV WKH %XUJHUJHPHLQGH

$%XUJHUJHPHLQGHLVDVWDWXWRU\FRUSRUDWLRQLQSXEOLFODZLQ6ZLW]HUODQGVHHHJ











$ QHWZRUN RI VLOYLFXOWXUDO SHUPDQHQW SORWV IRU REVHUYDWLRQ H[SHULPHQWDWLRQ DQG









WKHSORW VHH)LJXUH7KHQXPEHURISORWV LV JURZLQJHDFK\HDU VLQFHVWXGHQWV
DOVR OHDUQ WR HVWDEOLVK VXFK SORWV IRU VLOYLFXOWXUDO PRQLWRULQJ DQG FRQWUROOLQJ
SXUSRVHV










$ WUDLQLQJ WUDLO IRU EDVDO DUHD PHDVXUHPHQW EDVHG RQ WKH %LWWHUOLFK PHWKRG ZDV
HVWDEOLVKHGQH[W WR+$)/OHVV WKDQ¶ZDON ,W HQFRPSDVVHVSORWVZLWK
VWDNHV LQ WKHLU FHQWUH ORFDWHG HYHU\ P VHH )LJXUH  7KH WUDLO LV SDUW RI WKH
WHDFKLQJ LQ IRUHVW LQYHQWRU\7KHDELOLW\RI WKH VWXGHQWV WRPHDVXUH WKHEDVDODUHD
FRUUHFWO\LVHYDOXDWHGZLWKGLIIHUHQWFRXQWLQJIDFWRUV





















LQ ILJXUH  )RU WKH EDFKHORU HGXFDWLRQ WKHUH H[LVW WKUHH VHSDUDWHPRGXOHVZKHUH
IRUHVWRSHUDWLRQDOWRSLFVDUHFHQWUHG$VIRUHVWRSHUDWLRQVQHHGWREHUHIOHFWHGE\WKH
VWXGHQWV LQ WKH FRQWH[W RI IRUHVW HQWHUSULVHV DOOPDMRU ILHOG DFWLYLWLHV DUH IRFXVHG
DURXQG LQIRUHVWSUDFWLFDOV EORFNFRXUVHVDQGH[FXUVLRQVZKLFKDUH DOO KRVWHGE\
GLIIHUHQWIRUHVWRZQHUW\SHVPDUNHGLQJUHHQWH[WLQ)LJXUH7KLVHPEHGGLQJLQ
IRUHVWHQWHUSULVHVLVRIFRXUVHGRPLQDWHGE\6ZLVVFRPSDQLHV















7KH ELJ DGYDQWDJH RI EHLQJ KRVWHG E\ VWURQJ SDUWQHUV DVPHQWLRQHG DERYH JLYHV
VWXGHQWV GLUHFW DFFHVV WR D SHUVSHFWLYH RQ IRUHVW RSHUDWLRQV XQGHU WKH SROLF\ RI
GLIIHUHQWHQWHUSULVHVDQGPDQDJHPHQWFXOWXUHV:LWKWKLVVHWXSWKHVKRUWFRPLQJRI
D QRWH[LVWLQJ XQLYHUVLW\ IRUHVW LV VR ZHOO FRPSHQVDWHG WKDW DFWXDOO\ LW LV QRW
SHUFHLYHG LQ WKHGLVFLSOLQHVRI IRUHVW RSHUDWLRQV DQG URDGPDQDJHPHQW ,WPD\EH
DGGHGWKDWIRUSUHVHQWHUVIURPWKHVHFRPSDQLHVUHVSHFWLYHO\WKHFRPSDQ\LWVHOID





XSSHU(QJDGLQH FORVH WR6FKDQI+$)/ LV LQLWLDWLQJ D FHQWUH IRUPRXQWDLQ IRUHVW
UHVHDUFK DQG HGXFDWLRQ WRJHWKHU ZLWK ©%LOGXQJVZHUNVWDWW %HUJZDOG
ZZZEHUJZDOGFKª D IRXQGDWLRQ RI DQ HGXFDWLRQ QHWZRUN IRU \RXQJ SHRSOH RI
VXEXUEDQDUHDVZRUNLQJLQIRUHVWVWKHORFDOIRUHVWVHUYLFHDQGWKHPXQLFLSDOLW\RI6
FKDQI 7KH FHQWUH LV FORVH WR WKH 6ZLVV 1DWLRQDO 3DUN DQG WKH WRXULVW DUHD RI 6W
0RULW] LQ WKH FRQWLQHQWDO PRXQWDLQV RI 6ZLW]HUODQG )LJXUH  7KHUH LV DQ








7KH FHQWUH LV DOVR DQ LPSRUWDQW EDVHFDPS IRU WKH QHZ PDVWHU FRXUVH ³UHJLRQDO
PDQDJHPHQW LQ PRXQWDLQ DUHDV´ D FROODERUDWLRQ ZLWK WKH 8QLYHUVLW\ RI $SSOLHG
6FLHQFH+6:7DW:HLKHQVWHSKDQ LQ*HUPDQ\&KDSHOOD LV FORVH WR WKH ERUGHU WR
,WDO\6RXWK7\URODQG$XVWULD7\URO6RLWLVVXLWDEOHIRUH[FXUVLRQVZLWKWRSLFV











SURJUDPPHV RQ IRUHVW VFLHQFH GRHV QRW RZQ LWV SULYDWH IRUHVW SURSHUW\ 7KH
GHVFULEHGVLWXDWLRQDW+$)/ZKHUHQRGLUHFWRZQHUVKLSULJKWVWRIRUHVWSORWVH[LVW
VKRZVVRPHDSSURDFKHVKRZDFDGHPLFIRUHVWU\HGXFDWLRQHYHQFDQEHUHDOLVHGZLWK
JUHDW VXFFHVV 6RPH RI WKH SUHVHQWHG DSSURDFKHV QHHG ELJJHU HIIRUW XQWLO EHLQJ
LPSOHPHQWHGZKLOHRWKHUVFDQEHUHDOLVHGLQDYHU\TXLFNZD\7KHUHIRUHVRPHRI























3RPPHUHQLQJ $ 9LWNRYD / =KDR ; DQG 5DPRV & 3  7RZDUGV
XQGHUVWDQGLQJKXPDQWUHHVHOHFWLRQEHKDYLRXU)RUHVW)DFWVUHVXOWVIURPWKH
6ZHGLVK8QLYHUVLW\RI$JULFXOWXUDO6FLHQFHV1U






6RXF\ 0 $GpJELGL + * 6SLQHOOL 5 DQG %pODQGD 0  ,QFUHDVLQJ WKH
HIIHFWLYHQHVV RI NQRZOHGJH WUDQVIHU DFWLYLWLHV DQG WUDLQLQJ RI WKH IRUHVWU\
ZRUNIRUFH ZLWK PDUWHORVFRSHV 7KH )RUHVWU\ &KURQLFOH   

















HGXFDWLRQ IRU SHRSOH WR JDLQ NQRZOHGJH RI IRUHVWV %HVLGHV WKHVH IXQFWLRQV WKH
XQLYHUVLW\IRUHVWVFDQDOVRSURYLGHVRFLDOVHUYLFHVVXFKDVFDPSLQJDQGUHFUHDWLRQ
3HRSOHFDQJRLQWRWKHXQLYHUVLW\IRUHVWVWRHQMR\WKHQDWXUHDQGUHOD[
7DNLQJ %HLMLQJ )RUHVWU\ 8QLYHUVLW\ DV DQ H[DPSOH WKLV SDSHU ZLOO GHVFULEH WKH
V\VWHP RI XQLYHUVLW\ IRUHVWV LQ &KLQD WKHLU FDWHJRULHV DQG WKHLU UROHV LQ IRUHVWU\
HGXFDWLRQUHVHDUFKDQGVRFLDOVHUYLFHV)XUWKHUPRUHWKLVSDSHUZLOODOVRH[SODLQWKH







)RUHVWV DUH PRVW LPSRUWDQW IRU WKH IRUHVW VFLHQFH HGXFDWLRQ SURJUDPPHV DW
XQLYHUVLWLHVRUFROOHJHV7KH\FDQSURYLGHILHOGDQGUHVHDUFKH[SHULHQFHIRUVWXGHQWV
DQG SURIHVVRUV 7KHUHIRUH &KLQHVH XQLYHUVLWLHV KDYH SDLG JUHDW DWWHQWLRQ WR WKH
XQLYHUVLW\ IRUHVWV DQG KDYH GHYHORSHG D XQLYHUVLW\ IRUHVW V\VWHP 7KLV SDSHU




(GXFDWLRQ 02( DQG WHFKQLFDOO\ DIILOLDWHG WR WKH 6WDWH )RUHVWU\ $GPLQLVWUDWLRQ
6)$ ,W LV DOVR OLVWHG DPRQJ&KLQD¶V SUHVWLJLRXV XQLYHUVLWLHV WKDW DUH HQWLWOHG WR





WKH $JULFXOWXUH 'HSDUWPHQW RI WKH ,PSHULDO 8QLYHUVLW\ RI 3HNLQJ -LQJVKL
'D[XHWDQJWKHSUHGHFHVVRURI3HNLQJ8QLYHUVLW\DQLQGHSHQGHQW%HLMLQJ)RUHVWU\
&ROOHJH%)&ZDVVHWXSLQZKLFKZDVRQHRIWKHHDUOLHVWKLJKHUHGXFDWLRQ









HFRQRPLFV DQG PDQDJHPHQW OLEHUDO DUWV ILQH DUWV ODZ DQG SKLORVRSK\ $URXQG
 IRUHVWU\ SURIHVVLRQDOV DQG RYHUVHDV VWXGHQWV KDYH HPHUJHG IURP%)8 DV





XQGHUJUDGXDWH SURJUDPPHV 0DVWHU¶V SURJUDPPHV  3K' SURJUDPPHV DQG
ILYH SRVWGRFWRUDO UHVHDUFK VWDWLRQV:LWK WKUHH GLVWLQJXLVKHG DFDGHPLFLDQV LQ WKH
OHDGLQJ D KLJKO\ FRPSHWHQW WHDFKLQJ VWDII SURYLGHV KLJKTXDOLW\ HGXFDWLRQ WR
 VWXGHQWV FRQVLVWLQJ RI  XQGHUJUDGXDWHV  JUDGXDWHV 
FRQWLQXLQJ HGXFDWLRQ VWXGHQWV DQG  SDUWWLPHJUDGXDWH VWXGHQWV 3DUWQHUVKLSV
KDYHDOVREHHQHVWDEOLVKHGEHWZHHQ%)8DQGRYHUKLJKHUHGXFDWLRQLQVWLWXWHV




%8) /LNH WKH RWKHU &KLQHVH IRUHVWU\ XQLYHUVLWLHV %)8 KDV IRUPHG LWV 7HDFKLQJ
DQG5HVHDUFKLQJ 6XSSRUW 6\VWHPZKLFK LQFOXGHV D IRUHVW WUHH IDUP FRQWUROOHG E\
%)8LQ%HLMLQJWZRFRQWUDFWHGFRPSUHKHQVLYHIRUHVWILHOGZRUNEDVHVFRQWUROOHGE\
IRUHVW FRPSDQLHV ZLWK IXQGLQJ IURP %)8 DQG PRUH WKDQ WHQ FRQWUDFWHG IRUHVW
ILHOGZRUNEDVHVFRQWUROOHGE\IRUHVWFRPSDQLHVZLWKRXWDGPLQLVWUDWLYHLQYROYHPHQW
E\ %)8 )LJXUH  $ IHZ H[DPSOHV RI WKHVH EDVHV DUH WKH H[SHULPHQWDO
GHPRQVWUDWLYH DQG SURPRWLRQDO EDVH IRU QHZ IRUHVWU\ WHFKQRORJLHV LQ QRUWKHUQ




HFRQRPLF IRUHVWV &KLQHVH VSHFLHV EUHHGLQJ DQG SODQWLQJ 7KH 7HDFKLQJ DQG





















 PKD DQG DQ DQQXDO LQFUHPHQW RI  PKD 7KH FURZQ FRYHUDJH LV
HVWLPDWHG DW  7KHUH DUH  SODQW VSHFLHV DQG  LQVHFW VSHFLHV 'XH WR
SURKLELWLRQ E\ WKH ORFDO JRYHUQPHQW WKHUH LVQR FRPPHUFLDO ORJJLQJ LQ WKH IDUP
7KH PDLQ VLOYLFXOWXUDO DQG IRUHVW PDQDJHPHQW RSHUDWLRQV FDUULHG RXW DUH IRUHVW








7KH RYHUDUFKLQJ REMHFWLYH RI WKH IDUP LV WR VXSSRUW WHDFKLQJ DQG UHVHDUFK LQ




VXUYH\LQJ IRUHVW PDQDJHPHQW VLOYLFXOWXUH IRUHVW ILUH SURWHFWLRQ HQYLURQPHQW
SODQQLQJHWF
 
)LJXUH OHIW([SHUWV LQ ILHOGZRUN IRUSODQWJHUPSODVPVXUYH\)LJXUH ULJKW$PHWHRURORJLFDO
ILHOGVWDWLRQ










WKH IDUP DOVR SURYLGHV VHYHUDO SXEOLF VHUYLFHV GXH WR LWV SUR[LPLW\ WR WKH XUEDQ
GLVWULFW7KHPDLQSXEOLFVHUYLFHVSURYLGHGE\WKHIDUPDUHDVIROORZV
x 7KHXQLYHUVLW\IRUHVWDFFHSWVVWXGHQWVIURPRWKHUXQLYHUVLWLHVLQ%HLMLQJWROHDUQ
DQG SUDFWLFH WKHLU SODQW DQG ELRORJ\ NQRZOHGJH )RU H[DPSOH LQ  




x 7KH IDUP LV DOVR D SUDFWLFH EDVH RI VFLHQFH HGXFDWLRQ IRU SULPDU\ VFKRRO DQG
VHFRQGDU\VFKRROVWXGHQWVDW%HLMLQJ0RUHWKDQVWXGHQWVYLVLWWKHIDUPWR
JDLQNQRZOHGJHDERXWWUHHVDQGIRUHVWHDFK\HDU







LQ WKH 6RXWK )RUHVWU\ VWXGHQWV QHHG WR JR WR GLIIHUHQW SODFHV WR GR WKHLU ILHOG
SUDFWLFH7KHUHIRUH%)8KDVGHYHORSHGWZRFRQWUDFWHGIRUHVWEDVHV2QHLVORFDWHG
LQ 6RXWK &KLQD 6DQPLQJ IRUHVW H[SHULPHQW EDVH )XMLDQ SURYLQFHZLWK  KD RI
QXUVHU\KDIRUWUHHVSHFLHVFROOHFWLRQDQGKDRIIRUHVWVHH)LJXUH7KH
JHQHUDO RIILFH ODERUDWRULHV JUHHQKRXVH DQG GRUPLWRULHV FRYHU WKUHH KD 7KH
GLVWDQFHIURP%HLMLQJWR6DQPLQJIRUHVWH[SHULPHQWEDVHLVDURXQGNP%)8
VLJQHGDFRQWUDFWZLWK WKH ORFDOJRYHUQPHQW LQ%DVHGRQ WKHFRQWUDFW%)8






JHQHUDO RIILFH ODERUDWRULHV ZRRGZRUNLQJ VKRS WKH FKHPLFDO SURFHVVLQJ VKRS RI
IRUHVW SURGXFWV DQG GRUPLWRULHV DQG WKH SXUFKDVH RI HTXLSPHQW IRU WHDFKLQJ DQG








UHTXLUHPHQWV IURP%)8 DQGPDNH WKH IRUHVW VXLWDEOH IRU XQLYHUVLW\ SXUSRVH7KH


VWXGHQWV DQG SURIHVVRUV JR WR WKH WZR EDVHV IRU ILHOG WUDLQLQJ DQG IRUHVW UHVHDUFK

















7KH XQLYHUVLW\ IRUHVW RI %)8 KDV SOD\HG DQ LPSRUWDQW UROH LQ WKH XQLYHUVLW\
HGXFDWLRQ DQG VFLHQWLILF UHVHDUFK IRU WKH ODVW VHYHUDO GHFDGHV'HVSLWH GXULQJ WKH
ODVW\HDUV LWKDV IDFHGQXPHURXVFKDOOHQJHVGXH WRFKDQJHV LQ WKHJRYHUQDQFH
DQGWKHHFRQRPLFV\VWHP,WVPDLQFKDOOHQJHVDUHDVIROORZV

)RUHVW PDQDJHPHQW RI WKH FRQWUDFWHG IRUHVW EDVHV KDV EHFRPH XQVWDEOH 7KH
FRQWUDFWHGIRUHVWFRPSDQLHVKDYHSDLGPRUHDWWHQWLRQWRHFRQRPLFUHWXUQV,QPRVW
FDVHVWKHIRUHVWPDQDJHPHQWGHFLVLRQVDUHPDGHWRPD[LPL]HWKHHFRQRPLFUHWXUQV
IURP IRUHVWV 6RPHWLPHV WKHVH GHFLVLRQV DUH QRW YHU\ DSSURSULDWH IRU XQLYHUVLW\
HGXFDWLRQ RU UHVHDUFK %HFDXVH %)8 FDQQRW GLUHFWO\ LQIOXHQFH WKH PDQDJHPHQW
GHFLVLRQVDW WKHEDVHVXQGHUFRQWUDFW WKHRYHUDOO IRUHVWPDQDJHPHQWKDV LQPDQ\
LQVWDQFHV WDNHQ D GLUHFWLRQ WKDW GRHV QRW FRQWULEXWH WR WKH VWXG\ DQG UHVHDUFK
REMHFWLYHV RI WKH IRUHVW $V WKH FRPSDQ\ OHDGHUVKLS KDV FKDQJHG VHYHUDO WLPHV
FRPSDQ\YLVLRQDQGPDQDJHPHQWGLUHFWLRQVKDYHDOVRFKDQJHGRYHUWKHFRXUVH

7KH UHODWLRQVKLS ZLWK WKH FRQWUDFWHG XQLYHUVLW\ IRUHVW EDVHV LV QRW VWHDG\ 0RVW
FRQWUDFWV ZHUH VLJQHG GXULQJ WKH ODVW  \HDUV 7KH ROGHVW RQH KDV QRZ H[SLUHG
:KLOHFRQWUDFWUHQHZDOPLJKWKDYHEHHQDVROXWLRQEXWRYHUWKH\HDUVVRPHIRUHVW
FRPSDQLHV DQG WUHH IDUPV KDYH QRW KRQRXUHG WKH FRQWUDFW 7KHUHIRUH %)8 LV








7R LPSURYH WKH XQLYHUVLW\ IRUHVW V\VWHP WKH XQLYHUVLW\ FDQ WDNH WKH IROORZLQJ
PHDVXUHV
x (VWDEOLVKLQJ D XQLRQ RI XQLYHUVLW\ IRUHVWV E\ DOO UHOHYDQW WHDFKLQJ LQVWLWXWHV
&XUUHQWO\ LQ &KLQD WKHUH DUH VL[ LQGHSHQGHQW IRUHVWU\ XQLYHUVLWLHV RQH IRUHVW
SROLF\ FROOHJH DV ZHOO DV PDQ\ IRUHVWU\ FROOHJHV RU IRUHVWU\UHODWHG PDMRUV
HVWDEOLVKHG LQ VWXG\SURJUDPPHVDWRWKHUXQLYHUVLWLHV㸪FROOHJHVDQGVHFRQGDU\





XQLYHUVLW\ VKRXOG VWUHQJWKHQ WKH UHODWLRQVKLS ZLWK WKH IRUHVW FRPSDQLHV ZLWK
PRUH LQSXW LQFOXGLQJ IXQGLQJ WHFKQLFDO VXSSRUW DQG WUDLQLQJ HWF ,Q WKH ORQJ
UXQWKHXQLYHUVLW\VKRXOGPDQDJHWKHFRQWUDFWHGIRUHVWVWKHPVHOYHVWRPDNHWKH
IRUHVWVPHHWWKHXQLYHUVLW\HGXFDWLRQDQGUHVHDUFKQHHGV
x 6WUHQJWKHQ WKH ,QGXVWU\$FDGHPLD5HVHDUFK ,QWHJUDWLRQ%DVHV'XULQJ WKH ODVW
WHQ\HDUV%)8KDVLQYHVWHGFRQVLGHUDEOHHIIRUWVWRVHWXSDQHZPRGHOZKLFKLV
FDOOHG ,QGXVWU\$FDGHPLD5HVHDUFK ,QWHJUDWLRQ %DVHV 7R IDFLOLWDWH WKLV
QXPHURXV ILHOGZRUN EDVHV KDYH EHHQ VHWXS WKURXJKRXW WKH FRXQWU\ $ IHZ
H[DPSOHVRIWKHVHEDVHVDUH
R WKH H[SHULPHQWDO GHPRQVWUDWLRQ DQG SURPRWLRQDO EDVH IRU QHZ IRUHVWU\
WHFKQRORJLHVLQQRUWKHUQ&KLQD
R WKH FRPSUHKHQVLYH ILHOGZRUN EDVHV LQ WKH IRUHVWHG UHJLRQV RI VRXWKHUQ
&KLQDORFDWHGLQ6DQPLQJFLW\)XMLDQSURYLQFH
R WKH GHPRQVWUDWLRQ VLWH IRU WKH GHYHORSPHQW DQG LQGXVWULDOL]DWLRQ RI ILQH
TXDOLW\IORUDOVHHGV
















7KH VWXG\ SURJUDPPH RI IRUHVW VFLHQFHV ZDV HVWDEOLVKHG DW WKH 8QLYHUVLW\ RI
)UHLEXUJ LQ  ± WKH PDLQ UHDVRQ QDPHG IRU WKH FKRLFH RI )UHLEXUJ ZDV WKH
GLYHUVLW\RIIRUHVWVDURXQGWKHFLW\ZKLFKZRXOGVHUYHIRUOHDUQLQJLQWKHIRUHVWVDV
ZHOODVIRUUHVHDUFK7KHVHIRUHVWVWRGD\PRVWO\EHORQJWRWKH&LW\RI)UHLEXUJDQG
WKH 6WDWH RI %DGHQ:UWWHPEHUJ 7KH IRUHVWV FORVHVW WR WKH XQLYHUVLW\ PD\ EH
DFFHVVHGRQIRRWE\ELF\FOHRUWUDP
7KH IRUHVWV DURXQG )UHLEXUJ DUH VXLWDEOH IRU OHDUQLQJ H[SHULHQFHV LQ YLUWXDOO\ DOO
VXEMHFWVRIWKHIRUHVWUHODWHGVWXG\SURJUDPPHVDQGKDYHEHHQH[WHQVLYHO\XVHGDOO
WKH WLPH*RRGUHODWLRQVKLSVKDYHEHHQPDLQWDLQHGEHWZHHQ WKHVWDIIRI WKH IRUHVW
PDQDJHPHQWDQGWKHWHDFKLQJSHUVRQQHORIWKHXQLYHUVLW\
,W LV FRQFOXGHG WKDW IRU LQIRUHVW OHDUQLQJ LW GRHV QRW QHFHVVDULO\ QHHG XQLYHUVLW\
RZQHGIRUHVWV














E\ +LOGHEUDQGW  RQ WKH RFFDVLRQ RI WKH \HDUVDQQLYHUVDU\ RI IRUHVWU\
HGXFDWLRQ DQG UHVHDUFK DQG ODWHU LQ KLV GLVVHUWDWLRQ E\ /LFNOHGHU :KHQ
PHUJLQJ WKH HDUOLHU VWXG\ SURJUDPPHV IURP 7ELQJHQ DQG .DUOVUXKH WKHUH ZDV
VRPHDUJXPHQWDERXW WKHDSSURSULDWHQHZ ORFDWLRQ7KHPDLQ UHDVRQIRU WKH ILQDO




VRLO VXLWDEOH IRUZLQHJURZLQJZKLFKZDVGRQHVLQFH5RPDQ WLPHV DQG LQFOXGHV
WKHPRXQWDLQRI.DLVHUVWXKOZLWKLWVYROFDQLFSDVWDQGVRLOVWKHZDUPHVWUHJLRQVLQ
*HUPDQ\ZLWKSODQWVRWKHUZLVHRQO\JURZLQJLQWKH0HGLWHUUDQHDQDUHD,QDVHPL
FLUFOH HDVW RI WKH FLW\ RI )UHLEXUJ WKH 6FKZDU]ZDOG %ODFN )RUHVW H[WHQGV IURP






IRU QHDUO\  \HDUV :RRG ZDV QHHGHG IRU VLOYHU PLQLQJ IXHOZRRG DQG
FRQVWUXFWLRQWLPEHUZDVWUDQVSRUWHGWR)UHLEXUJIURPWKH%ODFN)RUHVWE\ZDWHUWKH





7KH IRUHVWV DURXQG )UHLEXUJ KDYH EHHQ XVHG IRU LQIRUHVW HGXFDWLRQ IURP WKH
EHJLQQLQJRIKLJKHUIRUHVWU\HGXFDWLRQLQ)UHLEXUJDQGWKH\VWLOODUH7KHIRUHVWVDUH
RZQHG WRGD\ RQ RQH KDQGE\ WKH VWDWHRI%DGHQ:UWWHPEHUJ RQ WKH RWKHU KDQG
VPDOOHUDQG ODUJHU IRUHVWVDUHSULYDWHO\RZQHGRUPXQLFLSDO7KH IRUHVWRZQHGE\
WKH&LW\RI)UHLEXUJLVVLWXDWHGDURXQGWKHFLW\IURPWKH5KLQHYDOOH\XSWRWKH
P RI WKH PRXQWDLQ 6FKDXLQVODQG DQG KDV D VL]H RI PRUH WKDQ  KD PRUH
LQIRUPDWLRQRQOLQHDV³IDFWVDERXW WKH IRUHVWV´:DOGIDNWHQ$QRQQR\HDU7KH
IRUHVWVFORVHVWWRWKHXQLYHUVLW\PD\EHDFFHVVHGRQIRRWE\ELF\FOHRUWUDPDVWKH









VLWXDWHG EHWZHHQ  DQG  P DVO ZLWK D SRWHQWLDO QDWXUDO WUHH YHJHWDWLRQ







URRPV IRU XS WR  SHUVRQV ,W LV SULPDULO\ XVHG IRU VHPLQDUV ZLWKLQ WKH VWXG\
SURJUDPPHV RI IRUHVWU\ EXW DOVR RI JHR VFLHQFHV DQG PHGLFLQH 7KHUH DUH FOHDU
SULRULWLHVQH[WWRXVHIRUWHDFKLQJLWPD\EHUHQWHGSULYDWHO\E\IDFXOW\PHPEHUV
7KH0DWKLVOH0KOHLVDOVRFRQQHFWHGWRWKHKLVWRU\RI6,/9$1HWZRUNDVLQ




















ZLWKLQ VHYHUDO %DFKHORU DQG 0DVWHU SURJUDPPHV DW WKH IDFXOW\ (6352 DOZD\V
VWDUWV ZLWK DQ RULHQWLQJ IRUHVW H[FXUVLRQ ZKHUH D EURDG UDQJH RI LVVXHV IURP D
YDULHW\RIVWXG\VXEMHFWVZLOOEHEURXJKWXSDQGHODERUDWHGLQJURXSZRUN,WLVQRWD
SUHVHQWDWLRQRIWHDFKHUV¶YLHZVEXWDSUHVHQWDWLRQRISUREOHPVLQWKHIRUHVWZLWKWKH





















KHUEDULXP DQG FODVVLILFDWLRQ RI SODQW VRFLHWLHV LQVHFWV DQG VRLO W\SHV RI FRXUVH




IRUHVW URDGFRQVWUXFWLRQDQG IRUHVWZRUN VFLHQFH&RPSDFW FRXUVHV LQ WKHVH ILHOGV
KDYH EHHQ SUHVHQWHG DW WKH 6,/9$1HWZRUN DQQXDO FRQIHUHQFH LQ%HUQ /HZDUN
LQFOXGLQJPRUHGHWDLOHGGHVFULSWLRQVRIDFRXUVHRIIRUHVWURDGFRQVWUXFWLRQ
DQG RQH IURP IRUHVW ZRUN VFLHQFH :KLOH WKH FRXUVHV RI IRUHVW XWLOL]DWLRQ ZHUH







7KH FRPSDFW FRXUVHV LQ IRUHVW URDG FRQVWUXFWLRQ ZHUH VWDUWHG HYHQ HDUOLHU E\
6WHLQOLQ LQ0DWKLVOHZDOGZKHUHSODQQLQJZDV WUDLQHGXVLQJ WKHVDPHURDGVHYHUDO
WLPHV /DWHU D SURMHFW DSSURDFK ZDV HVWDEOLVKHG %HFNHU  ³D WDVN IURP
SUDFWLFDO IRUHVWU\ LV SHUIRUPHG« WKH SODQQLQJ RI D IRUHVW URDG WR EH FRQVWUXFWHG
ODWHU EDVHG RQ WKH SURMHFW UHVXOWV IURP WKH FRXUVH )RUHVW URDGV EXLOW DIWHU HDUOLHU
FRXUVHV >DUH@ YLVLWHG GXULQJ WKH FRXUVH LQ RUGHU WR GHPRQVWUDWH WKH SUDFWLFDO





WKH VWDII RI WKH XQLYHUVLW\ RQO\ ,Q RWKHU FDVHV WKHUH LV PRUH RU OHVV LQWHQVLYH
FRRSHUDWLRQ ZLWK WKH VWDII PHPEHUV IURP IRUHVWU\ DQG DOVR IURP QHDUE\ ZRRG
LQGXVWU\LQFOXGLQJSURYLGLQJGDWDRUGHPRQVWUDWLRQV






6RPH HVSHFLDOO\ TXDOLILHG IRUHVWU\ SURIHVVLRQDOV FRQWLQXH ZLWK VFLHQWLILF ZRUN
HVSHFLDOO\ LQ WKH )RUHVW 5HVHDUFK ,QVWLWXWH %DGHQ:UWWHPEHUJ 9HUVXFKV XQG









8QLYHUVLW\RI)UHLEXUJ WR DJUHDW H[WHQW UHOLHVRQ WKH IRUHVWV DURXQG WKH FLW\7KH
XQLYHUVLW\ RZQV RQO\ D VPDOO IRUHVW LWVHOI WKURXJK D IRXQGDWLRQ 2WKHUZLVH WKH
IRUHVWVXVHGDUHPXQLFLSDOSULYDWHRUVWDWHRZQHG
$FFHVV WR WKH IRUHVWV GRHV QRW SRVH SUREOHPV ,I GDWD RQ VWDQGV RSHUDWLRQV RU
PDQDJHPHQWGHFLVLRQVDUHQHHGHGRURWKHUEDFNJURXQGLQIRUPDWLRQIURPWKHIRUHVW
PDQDJHPHQW VWDII RU GHPRQVWUDWLRQV RI IRUHVW RSHUDWLRQV DOO LV SURYLGHG ZLWKLQ
UHDVRQDEOH OLPLWV 7KHUH DUH LQ JHQHUDO JRRG SHUVRQDO UHODWLRQVKLSV EHWZHHQ
XQLYHUVLW\DQGIRUHVWPDQDJHPHQWVWDIIFHUWDLQO\SDUWO\EHFDXVHPDQ\SUDFWLWLRQHUV
ZKR KDYH JUDGXDWHG DW WKH XQLYHUVLW\ SXUSRVHIXOO\ DQG VXFFHVVIXOO\ WULHG WR JHW
SRVLWLRQVLQWKHYLFLQLW\RIWKHXQLYHUVLW\
7KHH[SHULHQFHVLQ)UHLEXUJ¶VIRUHVWVGHPRQVWUDWHWKDWLWGRHVQRWQHFHVVDULO\QHHG







%HFNHU *  0RGHOO HLQHU SUD[LVQDKHQ ZLVVHQVFKDIWOLFKHQ $XVELOGXQJ 
-DKUH :HJHEDXNXUVH IU )UHLEXUJHU )RUVWVWXGHQWHQ $OOJHP )RUVW]  

+LOGHEUDQGW*-DKUHIRUVWZLVVHQVFKDIWOLFKH)RUVFKXQJXQG/HKUHDQGHU




FXUULFXOD LQ XQLYHUVLWLHV DQGXQLYHUVLWLHV RI DSSOLHG VFLHQFHV )UHLEXUJ 6,/9$
3XEOLFDWLRQV
/HZDUN 6%XU]ODII7.RQROG:1LHWKDPPHU' DQG6FKPLGW8 $
JRRGVWDUWLVDELJVWHSRQWKHZD\VWDUWLQJWKHIRUHVWVFLHQFHVFXUULFXOXPZLWKD
WKUHHZHHNVSURMHFW3SLQ36FKPLGW(5RMDV%ULDOHV33HONRQHQ$
9LOOD (GV 4XDOLW\$VVXUDQFH DQG&XUULFXOXP'HYHORSPHQW LQ )RUHVWU\ DQG
$JULFXOWXUH5HODWHG6FLHQFHV-RHQVXX6,/9$3XEOLFDWLRQV
/LFNOHGHU %06  'HU IRUVWZLVVHQVFKDIWOLFKH )DFKEHUHLFK GHU 8QLYHUVLWlW
)UHLEXUJLQGHU=HLWYRQELV'LVVHUWDWLRQ8QLYHUVLWlW)UHLEXUJ
0DQWHO DQG %RWWHU  DIWHU +LOGHEUDQGW *   -DKUH
IRUVWZLVVHQVFKDIWOLFKH)RUVFKXQJXQG/HKUHDQGHU8QLYHUVLWlW)UHLEXUJXQGGLH
























$VSDUW RI WKHSURJUDPPH%$)RUHVW(QJLQHHULQJ DW+RFKVFKXOH:HLKHQVWHSKDQ
7ULHVGRUI 8QLYHUVLW\ RI $SSOLHG 6FLHQFHV +6:7 'HSDUWPHQW RI )RUHVWU\ ZH
LQWURGXFHG D )RUHVW 7UDLQLQJ 7UDLO )77 WR FRPSOHPHQW RXU FXUULFXOXP ZLWK D
VWURQJIRFXVRQDSSOLHGWUDLQLQJLQWKHILHOG
7KHFRUHRIWKH)77LVLWKHWUDLOLWVHOIZLWKVHYHUDOVLWHVZLWKGLIIHUHQWIRFXVDQG
LL D TXHVWLRQQDLUH (YHU\ VHPHVWHU D QHZ WUDLO DW D QHZ VLWH ZLWKLQ WKH WUDLQLQJ
IRUHVW LV VHW XS 8VXDOO\ WKH WUDLO HQFRPSDVVHV IRXU WR VL[ VWDWLRQV HDFK VWDWLRQ
UHSUHVHQWLQJD WKHPDWLFIRFXVRI WKH WUDLQLQJ LQ WKH%$³)RUHVW(QJLQHHULQJ´HJ
YHJHWDWLRQ VLOYLFXOWXUH KXQWLQJ HQYLURQPHQWDO SURWHFWLRQ VRLO RU RWKHU DVSHFWV
7KHVWXGHQWVIRUPWHDPVRIWKUHHDQGZDONWKH)77ZLWKDTXHVWLRQQDLUHDQGDPDS
RIWKHWUDLO$IWHUWKHGHDGOLQHIRUKDQGLQJLQWKHTXHVWLRQQDLUHVDPDVWHUVROXWLRQRI
WKH )77 LV SXEOLVKHG RQ WKH IDFXOW\ KRPHSDJH LQ RUGHU WR JLYH VWXGHQWV DQ
RSSRUWXQLW\IRUDVHOIIHHGEDFN
7KHUHVXOWVRIWKHUHJXODUHYDOXDWLRQVKRZDKLJKDFFHSWDQFHE\ WKHVWXGHQWV2XU
FRQFOXVLRQ DIWHU IRXU \HDUV RI H[SHULHQFH ZLWK WKH )77 LV WKDW WKH GHVLJQ DV








LV ORFDWHG LQ8SSHU%DYDULDQRUWKRI0XQLFK)LJXUHZLWKD IRFXVRQVRFDOOHG
³JUHHQGLVFLSOLQHV´7KHXQLYHUVLW\KDVDXQLTXHSRUWIROLRRIGLVFLSOLQHV LQFOXGLQJ




RI IRUHVWU\ VXFK DV VLOYLFXOWXUH IRUHVW KDUYHVWLQJ WHFKQRORJ\ VLWH HFRORJ\ IRUHVW
HFRQRPLFVDQGQDWXUHFRQVHUYDWLRQ7KHSURJUDPPHDLPVDWVWXGHQWV LQWHUHVWHGLQ
DQ DFDGHPLF GHJUHH ZLWK D VWURQJ SUDFWLFH FRQWH[W *UDGXDWHV ZLOO ILQG MRE
RSSRUWXQLWLHVLQIRUHVWFRPSDQLHV LQIRUHVWGLVWULFWVLQSXEOLFFRUSRUDWHRUSULYDWH
RZQHUVKLSLQIRUHVWU\FRQVXOWLQJLQZLOGOLIHPDQDJHPHQWLQQDWXUHFRQVHUYDWLRQRU
LQ LQWHUQDWLRQDO IRUHVWU\ 7KH VWUXFWXUH RI WKH SURJUDPPH FRQVLVWV IRXU PDMRU


VHFWLRQV D WUDLQLQJ LQ EDVLF VXEMHFWV HJ HFRQRP\ ERWDQ\ LQIRUPDWLFV VRLO
VFLHQFH ODZ ]RRORJ\ HFRORJ\ IRUHVW KDUYHVWLQJ IRUHVWU\ RUJDQL]DWLRQ HWF LQ
VHPHVWHUDQGEVHPHVWHULVIRFXVHGRQDQLQWHUQVKLSDQGDVWXG\SURMHFWF
LQ VHPHVWHU  DQG PRVWO\ WKH VSHFLILF IRUHVWU\ VXEMHFWV VXFK IRUHVW HFRQRPLFV
VLOYLFXOWXUH IRUHVW KDUYHVWLQJ WHFKQRORJLHV HWF DUH WDXJKW ZKLOH VHPHVWHU  LV
GHGLFDWHGWRDPRQWKLQWHUQVKLSLQDIRUHVWFRPSDQ\RUIRUHVWUHODWHGLQVWLWXWLRQ
GVHPHVWHULVPRVWO\WKHEDFKHORUWKHVLV7KHPLQLPXPVWXG\WLPHLVVHPHVWHU
WKH DYHUDJH VWXG\ WLPH LV DURXQG VHPHVWHU7KH SURJUDPPH DFFRXQWV DV DOO%$
SURJUDPPHVDWRXUXQLYHUVLW\IRU(&76)RUPRUHGHWDLOVVHH5RWKH

6LQFH WKH SURJUDPPH LV YHU\ IRFXVHG RQ KDQGVRQ WUDLQLQJ DQG HDUO\ ILUVWKDQG
H[SHULHQFHIRUWKHVWXGHQWVDPDMRUSDUWRIRXUSURJUDPPHWDNHVSODFHLQWKHQHDUE\
WUDLQLQJIRUHVWZKLFKLVRZQHGE\WKH%DYDULDQ6WDWH)RUHVW(QWHUSULVH)LJXUH










 6FRWV SLQH DQG 6LOYHU ILU 3LQXV V\OYHVWULV DQG $ELHV DOED   HDFK DQG
'RXJODV)LU 3VHXGRWVXJDPHQ]LHVLL 6PDOOHUDUHDV DUH FRYHUHGE\YDOXDEOH
KDUGZRRG)UD[LQXV$FHU7LOLDDQGRWKHUGHFLGXRXVWUHHV3RSXOXV6DOL[$OQXV













DQG DQQXDO LQFUHPHQW DFFRXQWV IRU PñKD $QQXDOO\ Pñ RI WLPEHU DUH
KDUYHVWHG

:H LQWURGXFHG WKH )RUHVW 7UDLQLQJ 7UDLO )77 LQVSLUHG E\ D VLPLODU WUDLO DW D
SDUWQHU XQLYHUVLW\ LQ )LQODQG 7KH EDVLF LGHD RI )77 LV WR JLYH WKH VWXGHQWV WKH
RSSRUWXQLW\ WR WUDLQ DQG WHVW WKHLU VNLOOV LQ DOO DVSHFWV RI DFDGHPLF WUDLQLQJ LQ D
JDPHOLNHFRPSHWLWLYHZRUN:HVWDUWHGWKH)77LQWKHVXPPHUVHPHVWHUDQG
LPSOHPHQWHG WKH )77 LQ RXU FXUULFXOXP RI )RUHVW (QJLQHHULQJ DV DQ REOLJDWRU\























WKH VDPH IRU HDFK WHDPPHPEHU 7KH LGHD EHKLQG KDYLQJ WHDPV LV WR HQFRXUDJH
VWXGHQWV WRZRUN WRJHWKHU DV WUDLQLQJ IRU WKH UHDOZRUOG 6WXGHQWV DUH IUHH WR ILQG
WKHLUWHDP+RZHYHUVWXGHQWVDUHH[SHFWHGWRZRUNRXWDOOWDVNVRIWKHWUDLOZLWKLQ
WKHLUWHDPEXWZLWKRXWDQ\H[WHUQDOVXSSRUW7KHUHVXOWVDUHUHFRUGHGDVSHUFHQWDJH




RI UXQV LV QRW DVVHVVHG $OO ILOOHG TXHVWLRQQDLUHV PXVW EH KDQGHG LQ ZLWKLQ WZR





















  ORZHVW DSSURYDO DQG ZDV DERYH WKH DYHUDJH PDUN RI DOO OHFWXUHV )LJXUH 
$QRWKHU LQGLFDWRU IRU WKH YHU\ KLJK DFFHSWDQFH LV WKH IUHTXHQW SDUWLFLSDWLRQ RI














5RWKH $  %DFKHORU RI IRUHVW HQJLQHHULQJ DW WKH 8QLYHUVLW\ RI $SSOLHG
6FLHQFHV:HLKHQVWHSKDQ7ULHVGRUIDQH[DPSOHRISUDFWLFDORULHQWDWLRQ3S
 LQ 6FKPLGW 3 /HZDUN 6 0OOHU6WDUFN * DQG =LHVDN 0 (GV












0HQGHO8QLYHUVLW\ LQ%UQRKDV D ULFK\HDUVROGKLVWRU\)URP WKHEHJLQQLQJ
WZRPDLQ IDFXOWLHV$JULFXOWXUDO )DFXOW\ DQG )RUHVWU\ )DFXOW\ H[LVWHG'XULQJ WKH
IROORZLQJ FHQWXU\ DPRQJ RWKHUV LQIOXHQFHG E\ SROLWLFDO GHYHORSPHQWV IDFXOWLHV
ZHUHDGGHGRU UHPRYHG IURP WKHFHQWUDOFRUHRIDJULFXOWXUHDQGIRUHVWU\ ,Q
WKLVXQLYHUVLW\ DGRSWHG WKHQDPHRI0HQGHO8QLYHUVLW\1RZDGD\V WKH)DFXOW\RI
)RUHVWU\DQG:RRG7HFKQRORJ\LVWKHFHQWHUIRUIRUHVWZRRGIXUQLWXUHXQLYHUVLW\
HGXFDWLRQ DQG UHVHDUFK 7KHUH LV ULFK FRRSHUDWLRQ ZLWK IRUHLJQ IDFXOWLHV$W WKH











RQZDUGV E\ HIIRUWV WR HVWDEOLVK DQ DJULFXOWXUDO XQLYHUVLW\ LQ 0RUDYLD ZKLFK
KRZHYHUIDLOHGEHFDXVHRIREVWDFOHVRIDSROLWLFDOHFRQRPLFDQGHWKQLFFKDUDFWHU








VHFWLRQV DJULFXOWXUH DQG IRUHVWU\ ,Q WKH DFDGHPLF \HDU  FODVVHV ZHUH
VWDUWHGLQWKH$JULFXOWXUDO6HFWLRQRQO\ZKLOHWKH)RUHVWU\6HFWLRQZDVUHORFDWHGWR
WKH &]HFK 7HFKQLFDO 8QLYHUVLW\ LQ 3UDJXH 7KH )RUHVWU\ 6HFWLRQ ZDV RSHQHG LQ
2FWREHUDIWHUSUHYLRXVSUREOHPVZLWKLWVUHORFDWLRQWR%UQR

7KH SRVWZDU ILQDQFLDO FULVLV DQG HIIRUWV WR UHORFDWH WKH VFKRRO WR 6ORYDNLD




IRU WKH )RUHVWU\ 6HFWLRQ LQ  7ZR \HDUV ODWHU LW DFTXLUHG WKH 8QLYHUVLW\
$JULFXOWXUH(QWHUSULVHäDEþLFH IRU WKH QHHGV RI WKH$JULFXOWXUDO 6HFWLRQ ,Q 
DQGWKHFRQVHTXHQFHVRIWKH*UHDW'HSUHVVLRQOHGWRDWWHPSWVWRGLVVROYHWKH
8QLYHUVLW\$WXUQLQJSRLQWLQWKHXQLYHUVLW\¶VOLIHZDV1RYHPEHUWKZKHQ
OLNH RWKHU &]HFK XQLYHUVLWLHV LW ZDV FORVHG E\ 1D]L RFFXSDQWV DQG VXEMHFWHG WR
*HUPDQ DGPLQLVWUDWLRQ 7KHUH ZHUH QR FODVVHV DQG VXEVHTXHQWO\ VHYHQWHHQ
LQVWLWXWHVIRUDSSOLHGUHVHDUFKZHUHRSHQHG,QWKH*HUPDQSURWHFWRUDWHSHULRGWKH
XQLYHUVLW\ VXIIHUHG PDMRUPDWHULDO GDPDJH DQG FDVXDOWLHV DPRQJ PHPEHUV RI LWV
DFDGHPLFFRPPXQLW\





+LJKHU (GXFDWLRQ$FW RI  DQG WKH )DFXOW\ RI$JULFXOWXUH DQG WKH )DFXOW\ RI
)RUHVWU\ZHUHHVWDEOLVKHG,Q WKH6FKRRO+RUWLFXOWXUDO)DUPZDVIRXQGHGLQ
/HGQLFHIRUWKHSXUSRVHVRIKRUWLFXOWXUDOVWXGLHV7KHEXLOGLQJRIPLOLWDU\HGXFDWLRQ
LQ %UQR DQG IRXQGLQJ RI 6ORYDN DJULFXOWXUDO IRUHVWU\ DQG YHWHULQDU\ XQLYHUVLWLHV
LQWHUIHUHGZLWK WKH LQWHJULW\RI WKH82$7KH)DFXOW\RI$JULFXOWXUHZDVGLYLGHG
LQWR WKH )DFXOW\ RI $JURQRP\ DQG WKH )DFXOW\ RI $QLPDO +XVEDQGU\ 7KH
9HWHULQDU\8QLYHUVLW\LQ%UQRZDVGLVVROYHGPDGHLQWRWKH9HWHULQDU\)DFXOW\DQG
FRQQHFWHGWRWKH82$LQ7KH)DFXOW\RI)RUHVWU\ZDVWUDQVIHUUHGWRWKH&LYLO
(QJLQHHULQJ8QLYHUVLW\ LQ%UQR EXW WKHQ UHWXUQHG WR WKH82$ LQ $QRWKHU
UHVWUXFWXULQJRIWKHLQVWLWXWHWRRNSODFHLQ7KH)DFXOW\RI$QLPDO+XVEDQGU\
ZDV GLVVROYHG DQG DQLPDO KXVEDQGU\ ZDV LQFRUSRUDWHG LQWR WKH )DFXOW\ RI




,QFUHDVLQJ QXPEHUV RI VWXGHQWV DQG WKH VFKRRO¶V VSDWLDO SUREOHPV OHG WR WKH
HVWDEOLVKPHQW RI WKH VRFDOOHG -LKODYD'HSDUWPHQW LQZKHUH WXLWLRQ RI ILUVW
\HDUVWXGHQWVWRRNSODFHXQWLO7KH'HSDUWPHQWRI(GXFDWLRQZDVIRXQGHGWR
SURYLGH DGGLWLRQDO HGXFDWLRQ VWXGLHV IRU WHDFKHUV RI VHFRQGDU\ IRUHVWU\ DQG
DJULFXOWXUDO VFKRROV DQG YRFDWLRQDO VFKRROV 7KH UHOD[HG QDWXUH RI WKH V
DOORZHG WKH HVWDEOLVKPHQWRI WKH IROORZLQJ FHQWUHVXVH RI UDGLRLVRWRSHV HOHFWURQ
PLFURVFRS\ FRPSXWDWLRQDO WHFKQLTXHV VFLHQWLILF DQG WHFKQLFDO LQIRUPDWLRQ DQ
HGLWRULDO FHQWUH %\ HVWDEOLVKLQJ WKH 'HSDUWPHQW RI ,QWHUQDWLRQDO %LRORJLFDO
3URJUDPPH WKH 82$ MRLQHG WKLV SUHVWLJLRXV 81(6&2 SURMHFW $ IDYRXUDEOH
SROLWLFDODWPRVSKHUHLQDOORZHGWKHVHSDUDWLRQRI WKH9HWHULQDU\)DFXOW\DQG
LWV WUDQVIHUWRWKHUHHVWDEOLVKHG9HWHULQDU\8QLYHUVLW\LQ%UQR$IWHU$XJXVW












7KH HYHQWV RI1RYHPEHU  WKH HQG RI WKH FRPPXQLVW UHJLPH EURXJKW DERXW
PDMRU FKDQJHV LQ WKH OLIH RI WKH 8QLYHUVLW\ )ROORZLQJ WKH WUDQVIRUPDWLRQ RI WKH
DJULFXOWXUDOIRRG DQG IRUHVWU\ZRRG WHFKQRORJ\ LQGXVWU\ D WUDQVIRUPDWLRQ RI WKH
VFKRROHQWHUSULVHVWRRNSODFHEHWZHHQDQG$IWHUWKHHVWDEOLVKPHQWRIWKH
ZRRG WHFKQRORJ\GHSDUWPHQW WKHQDPHRI WKH)DFXOW\RI)RUHVWU\ FKDQJHG WR WKH
)DFXOW\RI)RUHVWU\DQG:RRG7HFKQRORJ\LQ,QWKH82$ZDVUHQDPHG
DV WKH 0HQGHO 8QLYHUVLW\ RI $JULFXOWXUH DQG )RUHVWU\ FODLPLQJ WKH OHJDF\ RI
-*0HQGHO 6LQFH  WKH LPSOHPHQWDWLRQ RI WKH (XURSHDQ &UHGLW 7UDQVIHU
6\VWHPLQDOOVWXG\SURJUDPPHVRIWKH8QLYHUVLW\KDVEHHQXQGHUZD\





,QWHUQDWLRQDO 6WXGLHVZDV HVWDEOLVKHG LQ  LQ RUGHU WR SURYLGH SUHSDUDWLRQ IRU
H[SHUWVLQHFRQRPLFVLQDUHJLRQDOQDWLRQDODQGLQWHUQDWLRQDOFRQWH[W
7KH8QLYHUVLW\KDVEHHQXVLQJWKHQDPH0HQGHO8QLYHUVLW\LQ%UQR0(1'(/8
VLQFH  ,Q  WKH HVWDEOLVKPHQW RI DQ LQGHSHQGHQW XQLYHUVLW\ LQVWLWXWH
&(,7(&0(1'(/8ZLWKLQWKH)DFXOW\RI$JURQRP\LQFRUSRUDWHGWKH8QLYHUVLW\
LQWRDQ LQWHUQDWLRQDOVFLHQWLILFFHQWUHRIH[FHOOHQFH WKH&HQWUDO(XURSHDQ,QVWLWXWH
RI 7HFKQRORJ\ $W WKH HQG RI  WKH 8QLYHUVLW\ UHFHLYHG WKH SUHVWLJLRXV
FHUWLILFDWHV (7&6 /DEHO DQG 'LSORPD 6XSSOHPHQW /DEHO IURP WKH (XURSHDQ
&RPPLVVLRQ ZKLFK VHUYHV DV D FRQILUPDWLRQ WKDW LWV VWXG\ SURJUDPPHV DQG WKH






)):7 0(1'(/8 VHH $QRQ\PRXV E LV RQH RI WKH PDMRU XQLYHUVLW\
WHDFKLQJLQVWLWXWLRQVLQWKH&]HFK5HSXEOLFFRQFHQWUDWLQJRQUHVHDUFKDQGDFDGHPLF
DFWLYLWLHV LQ WKH DUHDV RI DUERULVWLFV IXUQLWXUH GHVLJQ DQG IXUQLWXUH WHFKQRORJ\
IRUHVWU\ ODQGVFDSLQJ WLPEHU VWUXFWXUHV DQG ZRRG EXLOGLQJ FRQVWUXFWLRQ ZRRG
WHFKQRORJ\DQGWLPEHUPDQDJHPHQWDQGIXUQLWXUH6WXG\SURJUDPPHVDUHGHVLJQHG
RQ %DFKHORU 0DVWHU DQG GRFWRUDO OHYHOV DQG RQ UHVHDUFK DQG H[SHUWLVH LQ WKH








/HVQLFNi D GĜHYDĜVNi IDNXOWD 0HQGHORYD XQLYHU]LWD Y %UQČ LV ORFDWHG RQ WKH
8QLYHUVLW\FDPSXVLQ%UQRýHUQi3ROHDQGFRQVLVWVRIGHSDUWPHQWV7KH)DFXOW\
HPSOR\V FD  SHRSOH LQFOXGLQJ SDUW WLPH MREV RI WKHP  WHDFKLQJ DQG
VFLHQWLILFVWDIISURIHVVRUVDVVRFLDWHSURIHVVRUVDVVLVWDQWVDQGUHVHDUFK




7KH )DFXOW\ FORVHO\ FROODERUDWHV ZLWK WKH 7UDLQLQJ )RUHVW (QWHUSULVH 0DVDU\N
)RUHVW.ĜWLQ\âNROQt OHVQtSRGQLN0DVDU\NĤY OHV.ĜWLQ\ZKLFKPDQDJHV
KD RI IRUHVWODQG VHUYLQJ ZLWK LWV H[SHULPHQWDO IRUHVW VWDQGV JUHHQKRXVHV IRUHVW
QXUVHULHVJDPHSUHVHUYHVDZPLOOPHFKDQLVHGORJGHSRWDQGRWKHUHVWDEOLVKPHQWV





7KH WZR\HDU06F SURJUDPPH LQ (XURSHDQ )RUHVWU\ VHH $QRQ\PRXV F LV
LQWHUHVWLQJLQERWKLWVIRUPVDQGFRQWHQW,WFRQVLVWVRIOHFWXUHVILHOGDQGODERUDWRU\
H[HUFLVHV GLVFXVVLRQ VHPLQDUV SURMHFWV DQG H[FXUVLRQV7KHZKROH SURJUDPPH LV
WDXJKWLQ(QJOLVK,WIRFXVHVQRWRQO\RQWUDGLWLRQDOIRUHVWU\EXWDOVRRQDQXPEHURI
WRSLFV UHODWHG WR HFRORJ\ QDWXUH FRQVHUYDWLRQ DQG VXVWDLQDEOH GHYHORSPHQWZLWK
SDUWLFXODUHPSKDVLVRQWKHODWHVWSURJUHVVLYHWUHQGV

7KH DLP RI WKH SURJUDPPH LV WR SURYLGH VWXGHQWV ZLWK D JHQHUDO RYHUYLHZ RI
IRUHVWU\ DQG QDWXUH FRQVHUYDWLRQ DQG OHW WKHP GHYHORS WKHRUHWLFDO DQG SUDFWLFDO






WKH (XURSHDQ 4XDOLILFDWLRQV )UDPHZRUN RI IRUHVW HQJLQHHUV ZKR DUH FDSDEOH RI
VROYLQJ ELRORJLFDO WHFKQLFDO HFRQRPLF DQG PDQDJHULDO WDVNV LQ IRUHVWU\
PDQDJHPHQW 0RVW RI DOO WKH JUDGXDWHV ZLOO SURILW IURP WKH FRPELQDWLRQ RI
WKHRUHWLFDO NQRZOHGJH REWDLQHG LQ WKHLU SUHFHGLQJ %DFKHORU VWXGLHV LQ GLIIHUHQW





D (XURSHDQ 6FDOH (XURSHDQ )RUHVW (FRQRPLFV DQG 3ROLF\ )RUHVW 3ODQQLQJ DQG
)RUHVW 7HFKQRORJLHV DW WKH (8 DQG 3DQ(XURSHDQ /HYHOV 7KH ILQDO VWDWH
H[DPLQDWLRQ LQFOXGHV GHIHQGLQJ D GLSORPD WKHVLV 7KH *UDGXDWLRQ 'LSORPD

































GLDULHV LQFOXGHG D IHZ QHJDWLYH HYDOXDWLRQV DQG WKHVH FDQ EH VHHQ DV D YDOXDEOH
VRXUFH RI IHHGEDFN ,W LV FRQFOXGHG WKDW WKH ILHOG FRXUVH LV DQ H[WUHPHO\ UHOHYDQW










7HDFKLQJ IRUHVW VFLHQFHV DW KLJKHU HGXFDWLRQ LQVWLWXWLRQV LV WR D JUHDW H[WHQW
SURIHVVLRQDOHGXFDWLRQZKHUHERWKWKHRU\DQGSUDFWLFHDUHQHHGHG)RUWKLVSXUSRVH
PRVWXQLYHUVLWLHV LQFOXGH VRPH VRUW RI ILHOG FRXUVHVZKLFK W\SLFDOO\ WDNHSODFH LQ
VSHFLILF XQLYHUVLW\ ILHOG VWDWLRQV 7KH 8QLYHUVLW\ RI +HOVLQNL KDV KHOG FRXUVHV LQ
+\\WLlOl ILHOG VWDWLRQ VLQFH  IRU WHDFKLQJ DFDGHPLF IRUHVWHUV DQG GRLQJ
VFLHQWLILF UHVHDUFK 7RGD\ WKH ILHOG VWDWLRQ VLWXDWHG LQ 6RXWKHUQ )LQODQG  NP
QRUWK IURP +HOVLQNL EHORQJV WR WKH )DFXOW\ RI $JULFXOWXUH DQG )RUHVWU\ DQG
SURYLGHV IDFLOLWLHV IRU  VWDII PHPEHUV +\\WLlOl LV D ILHOG FHQWUH IRU
PXOWLGLVFOLSLQDU\ UHVHDUFK 2QH RI WKH FHQWUDO WRSLFV LV WKH UROH RI IRUHVWV DQG










E\ XQLYHUVLW\ WHDFKHUV DQG VWDNHKROGHUV 6WXGHQWV IHHGEDFN KDV EHHQ HVVHQWLDOO\
SRVLWLYH 2QH RI WKH HOHPHQWDU\ DVSHFWV RI ILHOG FRXUVHV LV DOVR WR FUHDWH VRFLDO
FRKHVLRQDQGSURIHVVLRQDOLGHQWLW\9LUWXDO+\\WLlOl

(DUOLHU UHVHDUFK RQ XQLYHUVLW\ OHYHO IRUHVW ILHOG HGXFDWLRQ LV UDUH .RUMXV HW DO
GLVFXVVHVWKHDLPVDQGPHWKRGVKRZDQ\HDUVROGILHOGVWDWLRQ-DUYVHOMDLQ
(VWRQLD FRXOG FRQWULEXWH WR UHVHDUFK DQG HGXFDWLRQ HVSHFLDOO\ UHODWHG WR IRUHVW
PDQDJHPHQW SODQQLQJ 7KH (VWRQLDQ FRQWH[W LV UDWKHU VLPLODU WR WKH )LQQLVK RQH





WKH ,3 ,QWHJUDWLYH 3HGDJRJLFVPRGHO 7\QMlOl DQG*LMEHOV 7\QMlOl HW DO
7KLV PRGHO LV EDVHG RQ UHVHDUFK FRQFHUQLQJ ERWK H[SHUWLVH DQG GLIIHUHQW
IRUPVRILQWHOOLJHQFH7KHPDLQILQGLQJRIWKHVHVWXGLHVKDVEHHQWKDWWKHOHDUQLQJ
SURFHVV DQG WKXV SURIHVVLRQDO H[SHUWLVH LV DQ LQWHJUDWHG HQWLW\ RI WKHRUHWLFDO
SUDFWLFDO DQG VHOIUHJXODWLYH NQRZOHGJH +HLNNLQHQ HW DO  7\QMlOl 






DSSOLHG LQ SUDFWLFH ,Q DQ H[SOLFDWLRQ FRQFHSWXDOL]DWLRQ SURFHVV SUDFWLFDO
NQRZOHGJH DQG H[SHULHQFHV DUH WUDQVODWHG LQWR WKHRUHWLFDO FRQFHSWV DQG PRGHOV
7UDQVIRUPDWLRQ LV PRVW OLNHO\ WKH PRVW IUHTXHQW SURFHVV LQ ILHOG HGXFDWLRQ LH
VWXGHQWV DUHXVLQJ WKH WKHRUHWLFDONQRZOHGJHJDLQHGGXULQJ OHFWXUHV WRXQGHUVWDQG
WKHLU H[SHULHQFHV ODWHU RQ LQ WKH ILHOG FRXUVH 6WXGHQWV SUHVXPDEO\ DOVR GR D ORW
H[SOLFDWLRQZKHQWKH\WU\WRXQGHUVWDQGWKHLUILHOGSHUFHSWLRQVLQWKHRUHWLFDOWHUPV
7KH WKLUG HOHPHQW RI WKH ,3 PRGHO VHOIUHJXODWLYH NQRZOHGJH LQFOXGLQJ
PHWDFRJQLWLYH DQG UHIOHFWLYH VNLOOV FDQEHGHYHORSHG WKURXJK UHIOHFWLRQSURFHVVHV
7KH GHILQLWLRQ RI FULWLFDO UHIOHFWLRQ DFFRUGLQJ WR .HWWXOD  LV LQ SDUWLFXODU
UHIHUULQJ WR DQ DFWLYLW\ WKDW VHHNV WR UHYHDO XQGHUO\LQJ YDOXHV DQG EHOLHIV ZKLFK
JXLGH DFWLRQV DQG WKLQNLQJ SURFHVVHV .HWWXOD  5H\QROG  0H]LURZ
.HWWXODDSSOLHGWKH,3PRGHODQGIRXQGWKDWUHIOHFWLRQLVQRWDPRQJ
WKHPRVW SURPLQHQW DVSHFWV RI WUDLQLQJ LQPRVW IRUHVW FXUULFXOD7KHUHIRUH WKH ,3











DQG DVVHVVPHQW ± VKRXOG EH VHHQ KROLVWLFDOO\ DQG LQ RUGHU WR JHW EHVW SRVVLEOH
OHDUQLQJ RXWFRPHV WKH\ KDYH WR EH DOLJQHG &RQVWUXFWLYH DOLJQPHQW GHULYHV IURP
FRQVWUXFWLYLVWWKHRU\DQGFRJQLWLYHSV\FKRORJ\OLQNLQJOHDUQHU¶VPHPRU\DQGHDUOLHU
H[SHULHQFHV7HDFKHUVDUHUHVSRQVLEOHIRUPDNLQJDSXUSRVHIXODOLJQPHQWEHWZHHQ
DLPV RI WHDFKLQJ DQG OHDUQLQJ DFWLYLWLHV DQG ILQDOO\ WKH DVVHVVPHQW 7KH\ VKRXOG














(PSLULFDO UHVXOWVFDPHPDLQO\IURPWKHTXDOLWDWLYHDQDO\VLVRI OHDUQLQJGLDULHV ,Q







'DWD RI WKLV VWXG\ FRQVLVWV PDLQO\ RI VWXGHQWV¶ OHDUQLQJ GLDULHV Q   WKH
VHFRQGDU\GDWDFRPHVIURPZULWWHQWHDFKLQJPDWHULDOVDQGPDWHULDOSURGXFHGGXULQJ
WKH ILHOG FRXUVH ³)RUHVW DQG SHDWODQG HFRORJ\´ 0HWVl MD VXRHNRORJLDQ
NHQWWlNXUVVL 0(. DW WKH 8QLYHUVLW\ RI +HOVLQNL 7KH WZR DQG KDOI ZHHNV
0(. FRXUVH WRRN SODFH IURP -XQH WK WRVW  DW WKH 8QLYHUVLW\ RI
+HOVLQNL IRUHVW ILHOG VWDWLRQ +\\WLlOl 7RSLFV RI WKH FRXUVH ZHUH WKH IROORZLQJ




)RU WKDW SXUSRVH OHDUQLQJ GLDULHV PDGH LQ06:RUG GRFXPHQW IRUPDW ZHUH ILUVW
VDYHGDVWH[WILOHVWKXVH[FOXGLQJDOOJUDSKLFDOHOHPHQWV3KRWRVDQGRWKHUJUDSKLFDO
HOHPHQWV ZHUH DQDO\VHG LQ TXDQWLWDWLYH WHUPV XVLQJ WKH RULJLQDO:RUG ILOHV 7KH














FRQWHQW RI OHDUQLQJ DQG DVVHVVPHQW ZHUH DQDO\VHG IURP IROORZLQJ LQVWUXFWLRQ
GRFXPHQWV SURYLGHG WR VWXGHQWV LQ 0RRGOH SODWIRUP PDLQ FRXUVH SURJUDP







/HDUQLQJ GLDU\ LQVWUXFWLRQV ZHUH GHOLYHUHG WR VWXGHQWV DW WKH EHJLQQLQJ RI WKH
0(.FRXUVHDVIROORZVGLUHFWWUDQVODWLRQIURP)LQQLVK




















RI HDFK OHDUQLQJ GLDU\ LV SUHVHQWHG LQ7DEOH  7DEOHV JUDSKV RU RWKHU JUDSKLFDO









6WXGHQWV¶ VHOIUHJXODWLYH NQRZOHGJH LV FRQFHUQLQJ ERWK WKHRUHWLFDO DQG SUDFWLFDO
NQRZOHGJHDVZHOODVNQRZOHGJHFRQFHUQLQJVWXGHQWVWKHPVHOYHV:KHQH[SORULQJ
VHOIUHJXODWLYHNQRZOHGJH LW LV WKXVDSSURSULDWH WRGHDOZLWK OHDUQLQJRXWFRPHVDV
VXFK DQG VWXGHQWV¶ PHWDFRJQLWLRQ LQ JHQHUDO 6WXGHQWV ZURWH WH[W UHODWHG WR VHOI
UHJXODWLYHNQRZOHGJHRQDYHUDJHWLPHVSHUOHDUQLQJGLDU\PLQLPXPEHLQJDQG
PD[LPXP WLPHV7\SLFDO WH[W SDVVDJHVZHUH UHODWHG WR SRVLWLYH HYDOXDWLRQVRI
SUDFWLFDO H[SHULHQFHV HVSHFLDOO\ KLJKOLJKWLQJ WKH FRQWUDVW EHWZHHQ HDUOLHU PRUH
WKHRUHWLFDOO\RUWH[WERRNRULHQWHGVWXGLHV$QH[DPSOHLVDERXWIRUHVWHQWRPRORJ\
´,WZDVHVSHFLDOO\QLFH WRJRFRQFUHWHO\RXW WRQDWXUHDQGEDUNSLQHDQG
VSUXFH WUXQNV ,Q WKLV ZD\ , OHDUQHG PXFK EHWWHU KRZ YDULRXV KDUPIXO
LQVHFWVDUH OLYLQJ LQ WKH LQQHU EDUN2QH LGHQWLILHG WKLQJVPXFKEHWWHU LQ
WKLVZD\WKDQXVLQJLOOXVWUDWLYHSLFWXUHV´

7KH IROORZLQJ TXRWDWLRQ UHODWHG WR HQWRPRORJ\ HGXFDWLRQ HPSKDVL]HG FOHDUO\ WKH
SRWHQWLDORILQILHOGOHDUQLQJLQWHUPVRIRSHQLQJ\RXUH\HVWKDWLVLPSURYHPHQWRI
PDNLQJSHUFHSWLRQVLQQDWXUH


















0(.% LV WKH ILUVW LQWURGXFWLRQ OHFWXUH FRXUVH WR )RUHVW HFRORJ\ DQG
PDQDJHPHQWDQG OHDUQLQJRXWFRPHV UHJDUGLQJERWKVNLOOVDQGNQRZOHGJHDQG WKH
OHDUQLQJRXWFRPHVRIILHOGHGXFDWLRQ
´$WWKHDIWHUQRRQWLPHZDVUXQQLQJE\GRLQJFDOFXODWLRQVLQFRPSXWHUODE
(YHQ WKRXJK \RX KDYH WR EHDW \RXU EUDLQV LW ZDV LQWHUHVWLQJ WR VHH KRZ
QXPEHUV VWDWHG WR GHVFULEH WKH IRUHVW WKDW \RX VDZ HDUOLHU WKH VDPHGD\
<RXUHDOL]HGWKDW\RXKDYHOHDUQWVRPDQ\WKLQJVLQ0(.%FRXUVH±IRU





ZDV DEOH WR ILQG RXW PDQ\ OLQNDJHV EHWZHHQ HOHPHQWV RI WHDFKLQJ DQG KLVKHU









IHZ WLPHV LQ WKH OHDUQLQJGLDULHV ,W LVQRWFOHDUKRZ LQWHQVLYHO\VWXGHQWVKDYHVHW
LQGLYLGXDO OHDUQLQJ DLPV 7KHVH TXRWDWLRQV ZHUH UHIHUULQJ WR DLPV DV VXFK ±
ZKHUHYHUWKHVHDLPVFDPHIURP±OLNHDVIROORZVEROGHGDGGHGE\DXWKRU
´, OHDUQHG IURP WRGD\¶V WHDFKLQJ WKDW WKH HIIHFW RI OLJKW RQ WKH IRUHVW
JURXQG OD\HU DQG YHJHWDWLRQ PD\ JLYH DQ LPSUHVVLRQ WKDW VLWH W\SH LV
SRRUHU WKDQ LW DFWXDOO\ LV )RU LQVWDQFH LI WKHUH LV D FOHDUFXW LQ DQ
DGMDFHQW IRUHVW VORW LW DIIHFWV DOVR WKH HGJH YHJHWDWLRQ RI WKH VLWH RQ
TXHVWLRQEHFDXVHRILQFUHDVHGDPRXQWRIOLJKW,DOVROHDUQHGWKDWDFHUWDLQ
PRXQWDLQ IHUQ PRVV LV DQ LQGLFDWRU VSHFLHV IRU YDFFLQLXP EXW QRW IRU
FDOOXQDVRLO W\SH7RGD\,UHFDOOHGFOHDUO\DOVRWKHKRUL]RQVRISRG]RO,Q










:K\ LV WKHUH D ODFN RI H[SOLFLW UHIOHFWLRQ RI WHDFKLQJ DQGRU OHDUQLQJ DLPV" ,V LW
EHFDXVH RI VWXGHQWV¶ OHDUQLQJ DWWLWXGHV DQG VW\OHV RU EHFDXVH RI WHDFKLQJ
LQVWUXFWLRQV" :KHQ DQDO\VLQJ WKH OLWHUDO WHDFKLQJ PDWHULDO JLYHV VRPH HYLGHQFH
SRLQWLQJ WR WKH ODWWHU K\SRWKHVLV ,Q IDFW WKH RQO\ ZULWWHQ WHDFKLQJ PDWHULDO WKDW
H[SOLFLWO\VWDWHVWKHDLPRUSXUSRVHRIWKHILHOGHGXFDWLRQZDVWKHZULWWHQGRFXPHQW
UHODWHGWRWKHDVVLJQPHQWRIHFRSK\VLRORJ\SHULRG
´7KH SXUSRVH RI WKLV DVVLJQPHQW LV WR DQDO\VH WKH HIIHFW RI IRUHVW VWDQG
GHQVLW\ RQ WKH GHYHORSPHQW RI \LHOG DQG WUHH FRPSRVLWLRQ ,Q WKH
DVVLJQPHQWWKHVWDQGSURGXFWLYLW\LVVWXGLHGDVZHOODVKRZWUHHVWUXFWXUHV
DQG IXQFWLRQVDUH WKHDGDSWHG WR UHVRXUFH FRPSHWLWLRQ ,QSDUWLFXODU WKH











7KH VWXGHQWV¶ OHDUQLQJ GLDULHV KDG TXLWH D ELJ QXPEHU RI WH[W SDVVDJHV UHODWHG WR
WHDFKLQJPHWKRGVDQGPDWHULDOV$OWRJHWKHU WKHUHZHUHRQDYHUDJHSHUFHSWLRQV
UHODWHGRQWHDFKLQJPDWHULDODQGPHWKRGVSHUOHDUQLQJGLDU\PLQLPXPEHLQJDQG
PD[LPXP 7KH YDULDWLRQ RI SHUFHLYHGPHWKRGVZDV DOVR KLJK GXULQJ WKH WH[W
DQDO\VLVGLIIHUHQWPHWKRGVZHUHUHFRJQL]HG±LQFOXGLQJH[DPV7KHIUHTXHQFLHV
RI PHWKRGV DUH VKRZQ LQ 7DEOH  $EVROXWHO\ WKH PRVW IUHTXHQWO\ SHUFHLYHG




7KH GLIIHUHQFH EHWZHHQ ILHOG DVVLJQPHQW DQG ILHOG GHPRQVWUDWLRQ ZDV WKDW LI
VWXGHQWVGHVFULEHGDQ\RZQDFWLYLWLHVWKHWH[WZDVFRGHGDV³ILHOGDVVLJQPHQW´DQG
LI WKH WH[W LQ WKH OHDUQLQJ GLDU\ GHVFULEHG WHDFKLQJ OLNH ³ZHZHUH VKRZQ´ LW ZDV
FRGHGD³ILHOGGHPRQVWUDWLRQ´7KLVGLIIHUHQFHKRZHYHUZDVQRWDOZD\VFOHDU7KDW
LV VRPHVWXGHQWVPD\KDYH IHOW WKDW WKHPRPHQWRI WHDFKLQJ LQ WKH ILHOGZDV MXVW
SDVVLYHIROORZLQJRIDGHPRQVWUDWLRQZKHUHDVRWKHUVWXGHQWVPD\KDYHVHHQ LWDQ
DFWLYHDVVLJQPHQW,QVRPHFDVHVDVWXGHQWGLGQRWPHQWLRQDQ\WKLQJDERXWVHHLQJ


































7KHUH ZHUH DOVR D IHZ SRVLWLYH RU QHJDWLYH HYDOXDWLRQV UHODWHG WR WKHVH WHDFKLQJ
PHWKRGV DQG PDWHULDOV 7DEOH  $OPRVW DOO PHWKRGV KDG PRUH SRVLWLYH WKDQ
QHJDWLYHVHYDOXDWLRQVH[FHSWLRQVEHLQJ³GLVFXVVLRQZLWKVWDNHKROGHUV´³ILHOGWULS´




























´7KH FKDUDFWHULVWLFV RI VSUXFH SLQH VHGJH DQG JUDVV PLUH ZHUH JRW WR





































6WXGHQWV PHQWLRQHG D ODUJH QXPEHU RI OHFWXUHV LQ WKHLU OHDUQLQJ GLDULHV 7KLV LV
EHFDXVHPRVWRIWHQWKHGDLO\URXWLQHGXULQJWKHILHOGFRXUVHLVWRJHWWRJHWKHULQWKH
OHFWXUHURRPLQWKHPRUQLQJWRGHOLYHULQVWUXFWLRQVIRUGDLO\DVVLJQPHQWV,WLVZRUWK
RIPHQWLRQLQJ WKDWPRVW OHFWXUHVZHUHQRW HYDOXDWHGSRVLWLYHRUQHJDWLYH DV VXFK
+RZHYHUZKHQWKHHYDOXDWLRQVZHUHPDGHWKH\ZHUHLQPRVWFDVHVQHJDWLYHZKLFK



















8VLQJ SRVWHUV DV D WHDFKLQJ PHWKRG ZDV KHDYLO\ XVHG GXULQJ WKH FRXUVH 7KH
FRPPHQW DERYH UHODWHG WR WKH WK GD\ VKRZHG WKDW PD\EH VRPH RWKHUPHWKRGV





















ZDV GLVFORVHG E\ YLVLWLQJ WKH YHU\ VDPH VLWHV DJDLQ GXULQJ WKH DIWHUQRRQ 7KLV
GHPRQVWUDWLRQZDVERULQJIRUVRPHVWXGHQWVDQGWKHSUDFWLFDOFKDOOHQJHIRUTXLWHD
PDQ\VWXGHQWVZDVWKDWWKH\GLGQRWUHFDOODQ\PRUHWKHLURZQH[DFWDQVZHUV


















LQ WKH ZRRG VRPH IXQJXVHV DQG RWKHU WUHH GLVHDVHV 7KLV H[DP ZDV QRW VHHQ
SHUKDSVDVVWUHVVIXODVWKHILUVWWZRH[DPV(VSHFLDOO\WKHVFKHGXOHIRULQGHSHQGHQW
OHDUQLQJZDVFRQVLGHUHGDSRVLWLYHLVVXH






7KH UHVXOWV FRQFHUQLQJ WKH ILUVW DLP RI WKH VWXG\ LH VWXGHQWV¶ VHOIUHJXODWLYH
NQRZOHGJHVKRZHGDJUHDWYDULDWLRQDPRQJVWXGHQWV7KHDYHUDJHQXPEHURIVHOI








VWXGHQW WR WKHRWKHU$OWHUQDWLYHO\ VRPHREMHFWLYHPHDVXUHVRI OHDUQLQJRXWFRPHV


FRXOG KDYH EHHQ DQDO\VHG DV ZHOO 7KXV WKH TXHVWLRQ KRZ WKH SHUFHSWLRQV DQG
HYDOXDWLRQV RI WHDFKLQJ DQG SHUFHSWLRQV RI OHDUQLQJ DQG ILQDOO\ REMHFWLYHO\
PHDVXUHG OHDUQLQJ RXWFRPHV FRXUVH JUDGHV FRUUHODWH ZDV QRW H[DPLQHG LQ WKLV
VWXG\+RZHYHU WKHHDUOLHU OLWHUDWXUHKDV VKRZQ WKDW LQPRVW FDVHV WKDW WKHUH LV D
FRUUHODWLRQWKHPRUHSRVLWLYHVWXGHQWVKDYHVHHQWKHWHDFKLQJWKHPRUHRIWHQWKH\
KDYH XVHG GHHS RULHQWDWLRQ DQG WKH EHWWHU ZHUH WKH OHDUQLQJ RXWFRPHV VHH
HJ'XTXH  'XTXH DQG :HHNV  /L]]LR HW DO  7ULJZHOO HW DO


$V VHHQ IURP WKH HYDOXDWLRQV RI OHDUQLQJ PHWKRGV VWXGHQWV HYDOXDWHG DFWLYDWLQJ
PHWKRGVWREHEHWWHUWKDQPHWKRGVZLWKRXWRZQDFWLYLWLHV7KLVLVLQOLQHZLWKHDUOLHU
OLWHUDWXUHVXFKDVLQWHJUDWLYHSHGDJRJLFVPRGHO7\QMlOlDQG*LMEHOV7\QMlOl
HW DO 2QHPD\ VSHFXODWH LI DFWLYDWLQJPHWKRGVPD\ DOVR EH XVHG WR JDLQ
JHQHULF FRPSHWHQFLHVHJ LQ FRPPXQLFDWLRQ DQGJURXSZRUNLQJ)XUWKHUPRUH LQ
WKHFRQWH[WRIIRUHVWHGXFDWLRQWKHUHLVVRPHHYLGHQFHIRUFXUULFXOXPJDSVUHODWHGWR
JHQHULF VNLOOV HVSHFLDOO\ OHDGHUVKLS DQG PDQDJHPHQW 5HNROD  ,W LV OLNHO\






EHWZHHQ VWXGHQWV LV DQ LPSRUWDQW HOHPHQW LQ WKH FROODERUDWLYH OHDUQLQJ $UYDMD
+RZHYHU WKHUHZDV QRPHQWLRQLQJ RI VRFLDOPHGLD VXFK DV:KDWV$SS LQ
OHDUQLQJ GLDULHV 7KLV LV GHVSLWH RI WKH IDFW WKDW WKLV VRFLDOPHGLD DSSOLFDWLRQ KDV
EHHQXVHGZLGHO\DPRQJVWXGHQWVSDUWLFLSDWLQJWKHILHOGFRXUVH6RWKHSRWHQWLDORI
VRFLDOPHGLD LQ DFTXLULQJ JHQHULF VNLOOV VHH HJ )LHKO  FDQQRW EH DQDO\VHG
IURPWKHVHOHDUQLQJGLDULHVEXWQHHGVPRUHGHWDLOHGDQGVSHFLDOL]HGGDWD

0DLQ FRQFOXVLRQV IURP WKH VWXG\ FDQ EH FODVVLILHG LQWR WKUHH FDWHJRULHV )LUVW LW




PRUH DFWLYDWLQJ PHWKRGV WKH EHWWHU ZHUH VWXGHQWV¶ HYDOXDWLRQV RI WHDFKLQJ IRU
LQVWDQFH ILHOG DVVLJQPHQWVZHUH HYDOXDWHG EHWWHU WKDQ OHFWXUHV (YHQ WKH VWURQJO\
DFWLYDWLQJPHWKRGVVXFKDVPDNLQJSRVWHUVZHUHVHHQVRPHWLPHVQHJDWLYHEHFDXVH
WKHUHZHUH WRRPDQ\ DVVLJQPHQWV XVLQJ WKLV YHU\ VDPH OHDUQLQJPHWKRG ,Q RWKHU
ZRUGVVRPHVWXGHQWVIHOWERUHGRPZLWKPDNLQJSRVWHUV7KHUHIRUHDYDULHW\RIQHZ














H[FHOOHQW EDVLF VWUXFWXUH IRU OHDUQLQJ ,Q RUGHU WR GHYHORS WKH FRXUVH IXUWKHU RQH





$UYDMD 0  &RQWH[WXDO SHUVSHFWLYH LQ DQDO\VLQJ FROODERUDWLYH NQRZOHGJH
FRQVWUXFWLRQ RI WZR VPDOO JURXSV LQ ZHEEDVHG GLVFXVVLRQ ,QWHUQDWLRQDO
-RXUQDORI&RPSXWHU6XSSRUWHG&ROODERUDWLYH/HDUQLQJ±
%LJJV -  (QKDQFLQJ WHDFKLQJ WKURXJK FRQVWUXFWLYH DOLJQPHQW +LJKHU
HGXFDWLRQ
'XTXH /& DQG :HHNV -5  7RZDUGV D PRGHO DQG PHWKRGRORJ\ IRU
DVVHVVLQJ VWXGHQW OHDUQLQJ RXWFRPHV DQG VDWLVIDFWLRQ4XDOLW\ $VVXUDQFH LQ
(GXFDWLRQ
'XTXH /&  $ IUDPHZRUN IRU DQDO\VLQJ KLJKHU HGXFDWLRQ SHUIRUPDQFH
VWXGHQWV
 VDWLVIDFWLRQ SHUFHLYHG OHDUQLQJ RXWFRPHV DQG GURSRXW
LQWHQWLRQV7RWDO4XDOLW\0DQDJHPHQW	%XVLQHVV([FHOOHQFH
)LHKO 6  ,QWHJUDWLQJ VRFLDO PHGLD ZRUNSODFH OHDUQLQJ DQG H/HDUQLQJ IRU
GHYHORSPHQWRIVRIWVNLOOV*OREDO)RFXV±
*LJDV - DQG*UDQW000RELOH FRPSXWLQJGHYLFHV LQKLJKHU HGXFDWLRQ
6WXGHQWSHUVSHFWLYHVRQOHDUQLQJZLWKFHOOSKRQHVVPDUWSKRQHV	VRFLDOPHGLD




+\\WLlOl ILHOG VWDWLRQ  KWWSZZZKHOVLQNLILK\\WLDODHQJOLVKLQGH[KWP
YLVLWHG)HE
.HWWXOD. 7RZDUGV SURIHVVLRQDO JURZWK HVVD\V RQ OHDUQLQJ DQG WHDFKLQJ
IRUHVW HFRQRPLFV DQG PDUNHWLQJ WKURXJK GUDPD UROHSOD\ DQG UHIOHFWLYH
MRXUQDOV'LVVHUWDWLRQHV)RUHVWDOHV
.RUMXV+ 3ROOXPDH 3 DQG.DQJXU$ :K\GRZHQHHG D UHVHDUFK DQG




WKH /HDUQLQJ (QYLURQPHQW DQG$FDGHPLF2XWFRPHV ,PSOLFDWLRQV IRU WKHRU\








LQ 0H]LURZ - DQG $VVRFLDWHV )RVWHULQJ FULWLFDO UHIOHFWLRQ LQ DGXOWKRRG
-RVVH\%DVV6DQ)UDQFLVFR
5H\QROGV 0  5HIOHFWLRQ DQG FULWLFDO UHIOHFWLRQ LQ PDQDJHPHQW OHDUQLQJ
0DQDJHPHQW/HDUQLQJ±
7HVV 3$ 7KH UROH RI VRFLDOPHGLD LQ KLJKHU HGXFDWLRQ FODVVHV UHDO DQG








7\QMlOl 3 DQG *LMEHOV '  &KDQJLQJ:RUOG  &KDQJLQJ 3HGDJRJ\ LQ 3
7\QMlOl HW DO HGV 7UDQVLWLRQV DQG 7UDQVIRUPDWLRQV LQ /HDUQLQJ DQG
(GXFDWLRQ '2, B 6SULQJHU 6FLHQFH%XVLQHVV
0HGLD%9







DQG WURSLFDO IRUHVW UHVWRUDWLRQ D PXOWLIDFHWHG UHVHDUFK FRQVHUYDWLRQ









,Q WKH SUHSDUDWLRQ RI WKH  6,/9$ 1HWZRUN PHHWLQJ LW ZDV WKH KRSH RI WKH
RUJDQLVHUV WKDW D ZLGH ILHOG RI TXHVWLRQV VKRXOG EH FRYHUHG E\ FRQWULEXWLRQV
UHSUHVHQWLQJ D FRPSUHKHQVLYH OLVW RI XQLYHUVLWLHV :LWK WKLUWHHQ GLIIHUHQW




WKH FRQIHUHQFH ZKHUH LQ DQ LQWHUDFWLYH ZD\ WKH UROH RI HGXFDWLRQDO IRUHVWV ZDV
GLVFXVVHG7KH JXLGLQJ TXHVWLRQVZKLFK WULJJHUHG DQG H[WHQGHG WKH SUHVHQWDWLRQV
ZHUH
x ,V³LQIRUHVW´HGXFDWLRQQHHGHGDWDFDGHPLFOHYHO"







7KH LPSRUWDQFHRIHGXFDWLRQDO IRUHVWV IRUDFDGHPLFIRUHVWVFLHQFHLQVWLWXWLRQVZDV
VRGLVWLQFWO\DFFHSWHGWKDWDJDLQD6,/9$1HWZRUNFRPPXQLTXHZDVLVVXHG7KLV


















IRUHVWV DVGHPRQVWUDWHGGXULQJ WKH6,/9$1HWZRUN0HHWLQJ LQ3UDJXH HJ
XQLYHUVLW\RZQHG IRUHVWV ORQJWHUP FRQWUDFWV ZLWK RWKHU IRUHVW RZQHUV XVHG
ZLWKDQGZLWKRXWILQDQFLDOFRPSHQVDWLRQ






x (GXFDWLRQDO IRUHVWV VHUYH OHDUQLQJ DQG WHDFKLQJ DERXW VXVWDLQDEOH IRUHVW
PDQDJHPHQWZKLFKLQFOXGHVHFRORJLFDOHFRQRPLFDQGVRFLDOGLPHQVLRQV
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<HDU /RFDWLRQ 7LWOH (GLWRUV 3XEOLVKHGLQ
DV
 9LHQQD
$XVWULD
6KRXOGDOOIRUHVWU\
VWXGHQWVOHDUQWKH
VDPH"
*HQHUDOLVWRU
VSHFLDOLVWDSSURDFKHV
6FKPLGW3
+DVHQDXHU+	
/HZDUN6
6,/9$
1HWZRUN
3XEOLFDWLRQV
 7DUWX
(VWRQLD
)RUHVWVFLHQFH
HGXFDWLRQ6HOIVWXG\
DQGDFWLYDWLRQRIWKH
OHDUQHU
6FKPLGW3
/HZDUN6	
5HLVQHU9
6,/9$
1HWZRUN
3XEOLFDWLRQV
 3UDJXH
&]HFK
5HSXEOLF
)RUHVWVIRUXQLYHUVLW\
HGXFDWLRQ([DPSOHV
DQGH[SHULHQFHV
6FKPLGW3
/HZDUN65HPHã
-	:HEHU1
6,/9$
1HWZRUN
3XEOLFDWLRQV
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